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Introduction

CARA (Computer Aided Resonance Assignment) is the application for the analysis of NMR spectra
and computer aided resonance assignment developed at and used by the group of Prof. Dr. Kurt
Wathrich, Institute of Molecular Biology and Biophysics, ETH Zurich. CARA is completely platform
independant, has a sophisticated graphical user interface and a build in scripting language based on
Lua. In this manual we will focus on the CARA/Lua Application Programming Interface which allows
custom scripts to access the CARA Object Model.

For a detailed description of the Lua programming language used by CARA, please consult the "Lua
5.0 Reference Manual" (April 11, 2003) by Roberto lerusalimschy, Luiz Henrique de Figueiredo and
Waldemar Celes. It can be found at http://www.lua.org/docs.html or http://www.lua.org/ftp/refman-
5.0.pdf. This manual will reference the Lua reference manual as "LRM".

The user interface of CARA is documented by means of a Wiki, which can be found at
http://www.mol.biol.ethz.ch:8060/CARA/Wiki. There will be other documentation in near future about
the use cases and concepts of CARA. A paper about the novel integration algorithm built into CARA is
about to be published.

A brief Lua overview

In this section | give a short overview over the most important concepts of the language and its
libraries. For a full description please refer to the LRM.

Lua has straight forward syntax and semantics. It is a language with dynamic typing, which means you
dont have to specify a data type for your variable as you might be used to in Pascal or Fortran. You
create a variable by just assigning a value to a name.

val ueA = 3

valueB = 3.5 -- valueB gets a floating point nunber

val ueC = 314. 16e-2

valueD = "this is a string"

val ueg = true -- a bool ean val ue

val ueF = nil

val ueB = val ueD -- valueB now al so has a string val ue

a, b, ¢ =10, 20, 30 -- nultiple assignments can be done at once

-- ais nowl0, bis 20 and ¢ is 30

These variables, as soon they receive their value, are globally accessible to all scripts you might run.
The value might be changed by later assignments and even receive a value of another data type.
Variables carry their data type with them, transparent to the user. The example shows basic types,
which are number (integer or floating point), string, boolean or nil.

Comments start with "--" and go to the end of the line. You can also write multi line comments using
the following syntax:

--[[ this is a | ong comrent
goi ng over nore than one line ]]

Don't hesitate to write extensive comments, since they don't cost any performance and because
experience shows that programs are written once but read many more times.

Besides handling scalar values and strings (i.e. basic types), Lua allows you to build data structures,
as you might know them e.g. from Pascal as records and arrays. Lua offers so called tables as a
central concept of data structuring. You can use table to represent both records and arrays. Contrary
to basic types, tables have to be constructed before they can be used. The variable then contains a
reference to the table (not the table itself).
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tabl eA = {} -- construct an enpty table
tableAl 1] =3 -- index by nunber, like an array
tableAl 2] = "a text"
tableAl valueA] = 3.4 -- index by value of a variable (=3)
tabl eA] "abc" ] = 3e-10 -- index by string, like a record
t abl eA. abc = "hel | 0" -- short form| ooks even nore record |ike
tableB = {[1] = 3, -- a constructor with initialization
[2] = "a text",
abc = "hello" }
tabl eA. sub = tabl eB -- tables can be nested
tabl eA sub.abc = "test" -- accessing the nested table

In the above example tableB points to the same table as tableA.sub. So equality t abl eB. abc ==
t abl eA. sub. abc always holds.

Lua supports the usual arithmetic operators like "+" for addition, "-" for subtraction and negation, "*" for
multiplication, "/* for division and also "" for exponentiation. These operators work with numbers but
also with strings, as far they can automatically be converted to numbers. Lua obeys the usual operator
precedence (first "™*" and "/", then "+" and "-", etc.), which can be changed by using brackets.

res = "3" + 4 * 2 -- res becomes 11
res =2 "3 -- res becones 8
res = ( "3 +4) * 2 -- res becones 14
Lua offers the following relational operators: "==" for equality comparison and "~=" for unequality.

There are also the usual "<", "<=", ">" and ">=" with the expected meaning. These operators all render
a boolean value (true or false). Basic types are compared in the usual way. Tables are compared by
their reference, not by the values they contain. If you want to compare tables by their contents, you
have to write a comparison function iterating over the elements of the table yourself (see below).

Boolean values can be related using the logical operators "and"”, "or" and "not". Logical operators can
also be applied to nil (with the meaning of false). The values of all other data types are considered true
(the number 0 is also considered true!). The "or" operator returns the value of the first operand being
true which is quite handy to select values.

res = 10 or "abc" -- res becones 10
res = nil or "abc" -- res becomes "abc"
res = 10 and 20 -- res becomes 20
res = false and 20 -- res becones fal se

In Lua you can define your own functions or use existing functions from a library (e.g. the math library
specified in LRM). Functions are called as follows:

res
res

mat h. cos( math. pi ) -- res becones -1
math. max( 1, 3, 4, 2) -- res becones 4

-- functions can return multiple val ues:

I, o, s = spec.deconposelLabel ( "CA-1" ) -- | becones "CA"
-- 0 becomnes -1
-- s becomnes 1
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Functions are objects themselves and can be assigned to variables or passed as arguments. That's
why the following to variants of function declarations are equal:

add = function( a, b ) return a + b end -- variant 1
function add( a, b ) return a + b end -- variant 2
res = add( 2, 3) -- res becones 5
add2 = add
res = add2( 2, 3) -- res also becones 5, it's the sane function
function swap( a, b ) -- another function with a |ocal variable
| ocal tenmp = a; -- local variables and paraneter (a, b
a=m~>s -- and tenp) are only "alive" during
b =tenp -- the execution of the function
return a, b -- nmore than one return value is all owed
end

Since functions can be assigned to arbitrary variables, you can equip Lua tables with functions. With
this possibility you can do "object oriented" programming. See the following examples:

bill = {} -- create an enpty table called "bill"

bill.sayH = function() -- associate a function with field "sayH "
print( "H!" ) -- of table "bill", see variant 1

end

function bill.sayHi () -- this is syntactic sugar for doing
print( "H!" ) -- the same definition, see variant 2

end

bill.sayHi () -- prints "Hi!" to the term nal

bill.age = 30 -- give bill an age

function bill.printAge( me ) -- define another function
print( "My age: "..ne.age ) -- ".." does string concatenation

end

bill.printAge( bill ) -- prints "My age: 30" to the termnal

-- Lua offers syntactic sugar for the above case
function bill:printAge()

print( "My age: "..self.age ) -- self is an autonmic variabl e
end -- provided by Lua
bill:printAge() -- prints "My age: 30" to the terminal also

-- notice the use of the i nst ead of

The CARA/Lua APl makes heavy use of the ":" syntax, since resulting code becomes much more
readable.

Remember that variables keep their values until they go out of scope (in case of local variables) or you
explicitly assign nil to them. This is especially important if you assign a huge table (with tousands of
elements) to a global variable. The garbage collector of Lua will keep this huge table in memory as
long as a variable is referenicing it. It is therefore a good habit to either use functions and local
variables or to explicitly assign nil to all global variables when they are no longer used. You can ease
your life if you create your own scope, i.e. a single global table, and assign everything you create to
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elements of this table (also your functions). With this convention you reduze the risk of accidentally
overwriting a Lua or CARA object with the same name, and finally you can simply assign nil to your
scope table and everything will be garbage collected.

nyScope = {}

nmyScope. val ueA = 3
nmyScope. val ueB = 3.5
nmyScope. val ueC = 314. 16e-2

nyScope. valueD = "this is a string"
nyScope. add = function( a, b ) return a + b end

nyScope = ni l -- garbage coll ector goes to work
col | ect gar bage() -- you can even start the collector yourself
Lua offers the usual control and loop statements like if, while, repeat and for. The for statement is a

bit special, since it exists in two forms, one specially suited for table iteration. Let's have some
examples.

-- an if condition. elseif and el se are optional

if weather == "rainy" then
print( "Don't forget the unbrella" )

el sei f weat her == "sunny" then
print( "Keep smling" )

el se
print( "Don't care" )

end

-- a wile loop

whi | e success == fal se do
success = keepTrying()

end

-- a repeat |oop
r epeat

done = doSonet hi ng()
until done == true

-- aninfinite while loop with a break statenent
while true do
done = doSonet hi ng()
if done then
br eak
end
end

-- a for loop which runs ten tines
for i =1, 10 do print( i ) end

-- iterating through a table

table = { a = "HA", [2] = "HB", ¢ = "HG' }

for key, value in pairs( table ) do
print( key.."="..value )

end

-- prints three lines: a=HA c=HG 2=HB

For further examples and advanced features like meta-tables please refere to the LRM.
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The CARA Object Model (CARM)

The CARA Object Model (CARM) contains all entities CARA has to manage toghether with their
relations. You as a CARA user can see and manipulate these objects from within the many CARA
scope windows. But most of these objects can also be accessed by Lua scripts. In the current release
of CARA there are about 80% of the core object model accessible by the CARA/Lua API (enough to

be productive). The rest of the model and an adapter to all CARA scope windows will be available in
near future.

The following diagramm (Figure 1) gives an overview of the core classes of CARM. Each class is
represented by a box containing its name. The lines between the boxes signify (static) relations
between the classes, where a diamond means "ownership" and the numbers give the cardinality of the
relation (i.e. a Repository owns zero or more Projects, which themselfs can own zero or more Spins).
You can find a description of each object and its methods in the reference part of this manual.

| Peak |

e

SpectrumType ‘

0.*
o

~)
Repository
O..1“ Yﬂ* g
\ 0.* ‘

‘ \

SystemType K

Figure 1: CARM Core Classes

Additionally CARA/Lua offerst a comprehensive library of interactive user interface components, which
can be used to build custom editors and tools. The yet available components are generic. NMR
specific components from the NMR Application Framework (NAF) will be accessible by Lua scripts in
near future. With the current release, you can already display planes and slices within your windows

anyway, but you have to take care of interactivity by yourself (shouldn't be a problem to a hard core
scripting crack).
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/\

‘ Frame ‘ ‘ LineEdit ‘ ‘ ComboBox ‘ ‘ Button ‘ ‘MyWidget‘
: | :
‘ ScrollView ‘ ‘ Label ‘ ‘ CheckBox ‘ ‘ PushButton ‘ ‘ RadioButton ‘
/\
‘ ListView ‘ ‘ TextView ‘

Figure 2: User Interface Controls

Figure 2 gives an overview of the user interface controls. The boxes again represent classes, whereas
the lines show a class/sub-class relationship. The sub-classes point to their super-classes, from which
they inherit all methods.

Some of the classes are abstract and cannot be instantiated (e.g. Widget and Button). Widget is the
ancestor of all other controls, organizers and windows. MyWidget is the base for custom controls
implemented with Lua scripts (by providing callback functions for the relevant events).

\
‘ Frame ‘ ‘ TabWidget ‘
!
| | | | | |
‘ Splitter ‘ ‘ ScrollView ‘ ‘ WidgetStack ‘ ‘ Grid ‘ ‘ HBox ‘ ‘ GroupBox ‘
1
‘ VBox ‘ ‘ ButtonGroup ‘

Figure 3: Layout Organizers

Layout organizers are used to organize controls within a window. Grid and Boxes automatically layout
their contents according to their preferred sizes and the given space within the window.
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/\

| : | |

‘ Frame ‘ ‘ MainWindow ‘ ‘ Dialog ‘
/\

o

‘ MenuBar ‘ ‘ PopupMenu ‘

Figure 4: Top-Level Windows and Menues

In contrary to the usual Lua tables, the objects of the CARA/Lua API cannot simply be created by a
table constructor (see Lua tutorial above). Instead there are pre-defined objects (e.g. of class
Repository or Project) which play the role of an object factory, i.e. they create an object of the
requested class when calling a specific factory method (e.g. spec.openSpectrum).

<TODO> complete text

The CARA/Lua API Reference

ca. 500 functions.
<TODO> unify format

Global Variable cara

Lua can access the CARA Object Model by means of the global variable named "cara”, which is
automatically updated to point to the currently open Repository. The following example prints the
name and creation date of the current repository.

print( cara:getAttr( "Author" ) )
print( cara:getAttr( "Creation Date" ) )

Class Atom

The Atom class represents the atoms of a molecule. Their main attributes are the atom type (a string
containing a mnemonic from the periodic table of elements) and an arbitrary name (i.e. a code or atom
label) specifying the role of the atom within the molecule. The atom is recognized within the molecule
by means of its name. Additionally each atom can have a random coil shift.

Atoms are owned by a ResidueType, reference their neighgours (this relation represents covalent
bonds) and can be part of an AtomGroup.

get At omlype

Parameters
None.

Return Values

| Nr. [ Type | Opt. | Description

| 1 [string \ | Atom symbol according to periodic system of elements.
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get G oup

Parameters
None.

Return Values
| Nr. [ Type | Opt. | Description \
| 1 | AtomGroup or nil \ | The group this atom belongs to if any, e.g. QB for HB2 or HB3 |

get Magni t ude

Parameters
None.

Return Values
| Nr. [ Type | Opt. | Description

1 |number The number of real atoms represented by this object, i.e.
number 3 for the H in CH3.

get Nane

Parameters
None.

Return Values
| Nr. [ Type | Opt. | Description \
| 1 [string \ | The name of the atom, unique within its molecule, z.B. CA \

get Nei ghbour s

Parameters
None.

Return Values
| Nr. [ Type | Opt. | Description \

1 |Table[ string, Atom ] A table with all other atoms connected to this atom over a bond.
The key of the table is the name of the atom in the value.

get Val ue

Parameters
None.

Return Values

| Nr. [ Type | Opt. | Description
1 | number or nil Mean value, if available, otherwise nil.
2 | number or nil Standard deviation, if value is available
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Class AtomGroup

An AtomGroup groups Atoms, between which can normally not be distinguished during the
assignment process (i.e. the atoms HB1 and HB2 belong to the atom group QB). Most CARA
algorithms accept an AtomGroup as a substitute for its contained Atoms. AtomGroups are recogniced
by their name (i.e. QB), which must be unique within a ResidueType.

get At ons

Parameters
None.

Return Values

| Nr. [ Type | Opt. | Description \
1 |Table][ string, Atom ] A table with all atoms belonging to this group. The key of the
table is the name of the atom in the value.
get Name
Parameters
None.

Return Values
| Nr. [ Type | Opt. | Description \
| 1 [string \ | The name of the atom group, unique within its molecule, z.B. QB |

Class Buffer

A Buffer is the result of a call to Spectrum:getPlanePpm or getSlicePpm. It contains a vector or matrix
of sample values, associated with their corresponding ppm values. The sample values of Buffer can
also be changed, which has no influence on the Spectrum it came from. You could e.g. process it with
image processing or peak finding algorithms and display the resulting Buffer in a ContourPlot.

cl one

Parameters
None.

Return Values

| Nr. [ Type | Opt. | Description \
| 1 |Buffer \ | Creates a new Buffer as a complete copy of this Buffer. \
get At

This function returns the amplitude at the given index position. The Buffer can have one or two
dimensions (depending on how it was created). When the position is out of valid range, the script is
aborted with an error.

Parameters
| Nr. [ Type | Opt. | Description \
' 1..d | number \ | Sample index 1..n for each of the d dimensions of the Buffer. |

Return Values
| Nr. [ Type | Opt. | Description \

O 2003 by DATONAL AG Al rights reserved Page 20/104



The CARA/Lua Programmers Manual NMR.014 Version 0.5x

Nr. | Type Opt. | Description
1 | number Amplitude at the given sample index.
See Also

Spectrum:getPlanePpm, Spectrum:getSlicePpm, Buffer:getSampleCount

get At omlype

Parameters
| Nr. [ Type | Opt. | Description
| 1 | number \ | Dimension 1 to 2, depending on getDimCount

Return Values

| Nr. [ Type | Opt. | Description
| 1 [string \ | Atom symbol according to periodic system of elements.
See Also

Buffer:getDimCount

get At Ppm

This function returns the amplitude at the given PPM position. Since the Buffer can have one or two
dimensions (depending on how it was created). When the position is out of valid PPM range, zero is
returned.

Parameters
| Nr. [ Type | Opt. | Description
' 1..n | number [ | PPM value for each dimension of the Buffer.

Return Values

| Nr. [ Type | Opt. | Description
| 1 | number \ | Amplitude at the given PPM point.
See Also

Spectrum:getPlanePpm, Spectrum:getSlicePpm

get D nCount

Return Values

| Nr. [ Type | Opt. | Description
| 1 | number \ | Number of dimensions of this Buffer: 1 or 2
get Freq
Parameters
| Nr. [ Type | Opt. | Description
1 | number Dimension 1 to 2, depending on getDimCount
2 | number Sample index 1..n

Return Values

| Nr. [ Type | Opt. | Description

| 1 | number \ | PPM position corresponding to the given sample index
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See Also
Buffer.getDimCount

get | ndex

Parameters

| Nr. [ Type | Opt. | Description
1 | number Dimension 1 to 2, depending on getDimCount
2 | number PPM position

Return Values

| Nr. [ Type | Opt. | Description
| 1 [number \ | Sample index corresponding to the given PPM position
See Also

Buffer:getDimCount

get PpnmRange

Parameters

| Nr. [ Type | Opt. | Description

| 1 [number \ | Dimension 1 to 2, depending on getDimCount

Return Values

| Nr. [ Type | Opt. | Description
1 | number PPM value at sample index 0 (middle of sample)
2 | number PPM value at sample index n-1 (middle of sample)
See Also

Buffer:getDimCount, Buffer:getSampleCount

get Sanpl eCount

Parameters
| Nr. [ Type | Opt. | Description
| 1 | number \ | Dimension 1 to 2, depending on getDimCount

Return Values

| Nr. [ Type | Opt. | Description
| 1 | number \ | Number of samples in the given dimensions.
See Also

Buffer.getDimCount

resanpl e

Params: number (width), number (height)
Returns: none.

Use this function to reduce the resolution of the buffer, i.e. to set a new number of samples for the
width and height independently. The buffer is "smoothly scaled" using an original image processing

algorithm (scale reduction).
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set At

This function sets the amplitude at the given index position. The Buffer can have one or two

dimensions (depending on how it was created). When the position is out of valid range, the script is

aborted with an error.

Parameters
| Nr. [ Type | Opt. | Description
1..d | number Sample index 1..n for dimension 1..d.

d+1 | number

Amplitude to be set at the sample point

Return Values
None.

See Also

Spectrum:getPlanePpm, Spectrum:getSlicePpm, Buffer:getSampleCount

Class Button

This is a sub-class of Widget and an abstract super-class of PushButton, CheckBox and RadioButton.
A button can call a Lua function, when the user presses it.

get Text

Params: none
Returns: string

i sOn

Params: none
Returns: boolean

i sToggl eButton

Params: none
Returns: boolean

set Acce

Params: string (acceleration code, e.g. "Ctrl+S")

Returns: none

set Cal | back

See Widget:setCallback(). The following events and callback functions are supported:

gui.event.Clicked function( self ) Params: Button
Returns: none
gui.event.Toggled function( self, state )
Returns: none
setlcon

Params: Button, boolean

Params: Icon
Returns: none

set Text

Params: string
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Returns: none

The text of a button is its label, on top or next to it, depending on the button type. The text can contain
shortcuts, e.g. "&Press me". The "P" is underlined as a shortcut. The user can trigger the shortcut
pressing ALT+P.

Class ButtonGroup

A ButtonGroup inherits all methods of GroupBox. It is used to group RadioButtons and to assure, that
only one button is checked.

Button group
&+ First
" Second
" Third

addBut t on

Params: Button, number (optional id)
Returns: number (id)

set Cal | back

See Widget:setCallback(). The following events and callback functions are supported:

gui.event.Clicked function( self, buttonld ) Params: ButtonGroup, number
Returns: none

set Excl usi ve

Params: boolean (default true)
Returns: none

Class Canvas

A Canvas is an independant window with automatic scrollbars, in which you can draw using Lua
scripts. It is created by a call to dlg.createCanvas and accessible by Lua as long as the user doesn't
close ist. There is no way to programmatically close a Canvas. All the methods of this class abort the
script with an error, if the user has closed the canvas.

All coordinates are in points (1/72 inch or 20 TWIPs per point). The coordinate system has its origin in
the upper left corner of the canvas. On screen a point corresponds to one pixel in general.

The user can then save and reload the drawings in pix-files or print them to any printer (e.qg.
PostScript). It is also possible to write the PostScript code to a file (e.g. to use it in Adobe lllustrator).
The following example draws an array (dat a) as a curve:
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| ocal width = 500
| ocal hei ght = 400
canvas = dl g. creat eCanvas()
canvas: begi n()
local x =0
canvas: set Pen( "darkGray", 1)
canvas:drawLine( 0, 0, width, 0 ) -- draw base |ine
local n = table.getn( data )
canvas: set Pen( "black", 1)
canvas: noveTo( 0, 0 )
for i=1, n do
x=(Ci -1) *wdth/ (n- 1)
canvas:|lineTo( x, data[ i ] ) -- draw curve
end
canvas: conm t ()

begi n

No params. Starts a new painting transaction, overwriting the former drawing on the canvas. It is an
error to call this function more than once without calling commit().

comm t

No params. Ends a painting transaction started by begin(). Only now the drawing becomes visible. It is
an error to call this method without a previous call to begin().

dr awCont our

Params: ContourPlot, X, y, w, h
Draws the given contour plot at the given point position. The plot scales into the area given by w, h.

drawkl | i pse

Parameter: x, y, w, h. Draws an ellipse with the current pen and brush at center point x/y with
extension w, h.

dr awl con

Params: Icon, number (pos. x), number (pos. y)
Returns: none

dr awl nage

Parameters: Image, x, y, w (opt.), h (opt.)
Draws the given image at the given point position. If w and h are left out, the image is painted with its
original dimension. You can stretch the image to w and h if needed.

dr awLi ne

Parameter: x1 ,y1, x2, y2. Draws a line from point x1/y1 to x2/y2 using the current pen.

dr awPoi nt

Parameter: x, y. Draws a single point at x/y using the current pen.

O 2003 by DATONAL AG Al rights reserved Page 25/104



The CARA/Lua Programmers Manual NMR.014 Version 0.5x

dr awRect

Parameter: x, y, w, h. Draws a rectangle with the current pen and brush, whose left upper edge is at
point x/y, extending w to the right and h to the bottom.

drawSl i ce

Params: SlicePlot, X, y, w, h
Draws the given slice plot at the given point position. The plot scales into the area given by w, h.

dr awText

Parameter: x, y, string. Draws the text string with the current pen and font at point x/y, where y is at the
base line and x at the left edge of the first glyph.

fill Rect

Parameter: x, y, w, h, string. Draws a rectangle with the given brush, whose left upper edge is at point
xly, extending w to the right and h to the bottom. Only fills the area without drawing a border. The
brush is defined by the text string (format "#RRGGBB" or color-names).

get Boundi ng

Parameter: string. Returns w, h. This function accepts a text string and returns its width and height it
will have when drawn on screen with the current font.

lineTo

Parameter: x, y. This function draws a line with the current pen, starting from the last position set by a
former lineTo or moveTo.

nmoveTo

Parameter: x, y. This function sets the current positon to x/y without drawing anything. This is useful
when calling lineTo afterwards.

set BgCol or

Parameter: string. This function sets the background color of the canvas to the color specified with a
text string (format "#RRGGBB" with R, G and B being hexadecimal numbers, or alternatively by

naming an X-Window color like "white", "green", etc.).

set Brush

Parameter: string or none. This function sets the current brush color. All following drawing operations
depending on brush are immediately affected. The color is coded as usual. Omitting the parameter
sets the brush to transparent.

set Capti on

Parameter: string. This function sets the caption of the canvas window to string.

set Font

Parameter: string (font name), number (point size), boolean (bold), boolean (italic). This function sets
the current font, which affects the following calls to drawText.
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set Pen

Parameter: string (color), number (widht). This function sets the current pen color and width. All
following drawing operations depending on pen are immediately affected. The color is coded as usual.

setSi ze

Parameter: w, h. This function sets the drawing size of the canvas. When set to a larger value than the
window size, scroll bars are displayed on the canvas window.

Class CheckBox

CheckBox inherits all features of Button.

IV First
™ Secaond
™ Third

i sChecked

Params: none
Returns: boolean

set Checked

Params: boolean (default true)
Returns: none

Class ComboBox
ComboBox inherits all features of Widget. Use it to present the user a list of items to choose from

addl tem

Params: string (label text), Icon (optional)
Returns: number (index of new item)

cl ear

Params: none
Returns: none

getCurrentltem

Params: none
Returns: number (index of selected item, 1..n)

get Current Text

Params: none
Returns: string (text of selected item)
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set Cal | back

See Widget:setCallback(). The following events and callback functions are supported:

gui.event.Changed function( self, text ) Params: ComboBox, string
Returns: none
gui.event.Activated function( self, index ) Params: ComboBox, number

Returns: none

setCurrentltem

Params: number (index to select, 1..n)
Returns: none

set Edi t abl e

Params: boolean (default true)

Returns: none

If set to true, you can either choose an item from the popup or write your own text into the edit part of
the control.

set Edi t Text

Params: string
Returns: none
Use this function to preset the text of the edit part of the control.

Class ContourPlot

A ContourPlot is used to draw contour lines according to the given Buffer to a Canvas or Painter. It is
created by dlg.createContour. It is - like an Image - an autonomous object which can be drawn on a
Canvas or Painter with the drawContour method. The object can be reused for different drawings.
Changes made to ContourPlot do not affect already commited drawings (see Canvas:commit).

spec = cara:getProject():getSpectrunm 3 )
buf = spec:getPl anePpm( 1, 2, 10, 7, 128, 116 )
buf: resanpl e( 50, 50 )

¢ = dl g.createContour( buf )

c:setParans( 1.5, 300, "+" )

c: set PosCol or ( "bl ack" )

cv = dl g. createCanvas()

cv: begi n()

cv: drawContour( ¢, 30, 40, 200, 200 )
cv:setPen( "blue", 1)

cv: drawRect ( 30, 40, 200, 200 )
cv:commit()

set Buf f er

Params: Buffer
Returns: none.
This function sets the sample buffer to be contoured. The buffer must be two dimensional.

set Li neWdt h

Params: number (line width in points)
Returns: none.
Set the line width of the pen used to draw the contour lines.
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set NegCol or

Params: string (color code)

Returns: none.

Set the color used to draw the contour lines of negative amplitudes. The code has the usual format
("#*RRGGBB", etc.).

set Par ans

Params: number (factor), number (threshold), string (optional, "+" or "-")
Sets the contour parameters for this object. To see the effect, the plot has to be redrawn with
Canvas:drawContour. Leave out the third parameter, if you want to draw pos. and neg. amplitudes.

set PosCol or

Params: string (color code)

Returns: none.

Set the color used to draw the contour lines of positive amplitudes. The code has the usual format
("#RRGGBB", etc.).

t oPoi nt

Params: number (dim. 1 or 2), number (origin on canvas), number (span on canvas), number (ppm)
Returns: number (point position of given ppm value)

t oPpm

Params: number (dim. 1 or 2), number (origin on canvas), number (span on canvas), humber (point)
Returns: number (ppm value of given point position)

Class Dialog

This class inherits all the features of Widget. A dialog is a modal top-level-window, which you can use
to ask the user for input. While the dialog is displayed, the rest of the application blocks.

accept

Params: none.

Returns: none.

Use this function to close the modal dialog, returning exec with a true value. The funcion has no effect
when the dialog is not shown.

exec

Params: none.

Returns: boolean

This function shows the modal dialog on screen. As long as the dialog is shown, CARA blocks any
other interactivity (that's why it's called "modal”). You can place buttons on the dialog which call other
functions when the user presses them. In these functions you can call accept() (in which case exec
returns true) or reject() (in which case exec returns false). The function also retuns false if the user
closes the dialog by other means (e.g. the "x" button in the title bar on windows).

rej ect

Params: none.

Returns: none.

Use this function to close the modal dialog, returning exec with a false value. The funcion has no effect
when the dialog is not shown.
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Class DombDocument

This class represents XML files loaded into memory. It is created by xml.createDocument or
xml.openDocument. Use it to load, process and write XML data. DomDocument, DomElement and
DomText partly follow the Document Object Model (DOM) standardized by the W3C (www.w3c.org).
The following diagramm shows the objects with their relations to each other.

DomDocument < DomElement

DomText

DomNode is a virtual object which is only necessary to show the polymorphic nature of DomElement
and DomText (DomElement is a DomNode and DomText is a DomNode). The DomElement is owner
of zero or more subordinate DomText and DomElement, represented by the relation to DomNode.

1

doc = xnl . openDocunent ( dl g. get OpenFi | eNane() )
print( doc:getXm () )
root = doc: get Docunent El enent ()
e = root:getFirstChild()
while e ~= nil do
print( e:getNane() )
e = e: getNext Sibling()
end

get Docunent El enent

Params: none.

Returns: DomElement

Each DomDocument has exactly one root element which you have to access using this function.
When a new DomDocument is created, this element is automatically created.

get Xm

Params: none

Returns: string

This function returns a string containing the whole XML text of this DomDocument. Use it for building
your own saving function or for debugging purpose.

saveToFi |l e

Params: string (file path)

Returns: none.

This function tries to save the DomDocument as an XML file to the given path. The function is aborted
with an error, if the file cannot be opened for writing. Note that an existing file with the same path will
be overwritten.

Class DomElement

A DomDocument consists of a tree of DomElements. DomElements are recursively contained by itself
and thus span a tree structure.

According to the W3C standard DomElements can contain CDATA sections, which are supposed to
be separate element types in principle. In CARA/Lua the CDATA sections are automatically converted
to text elements and do not appear as separate classes.
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DomElements consist of attributes and child elements, the latter beeing DomElements and DomTexts
polymorphically. The attribute names are unique within a DomElement, where'as the child
DomElements can have an arbitrary name (because their order is relevant).

cr eat eEl enent

Params: string (tag name)

Returns: DomElement

This function creates a new element with the given hame and appends it to the end of the list of
children of the element this function is called with.

creat eText

Params: string (optional, the text)

Returns: DomText

This function creates a new text and appends it to the end of the list of children of the element this
function is called with. If the parameter is omitted, an empty text element is created. You can combine
all successing text elements to one text using the function nor mal i ze.

getAttribute

Params: string (name)
Returns: string or nil
Use this function to access an attribute of this element.

getAttributes

Params: none.
Returns: Table[ string (name), string (value) ]
This function returns the list of all attributes of this element.

get Chi l dren

Params: none.

Returns: Table[ number (index), DomElement or DomText ]

This function returns all the children of this element in an array (in the original order). Note that an
element can have either texts or other elements as children.

getFirstChild

Params: none.
Returns: DomElement or DomText or nil
This function returns the first child of this element (equivalent to DonEl enent : get Chi I dren() [ 1] ).

getlLastChild

Params: none.

Returns: DomElement or DomText or nil

This function returns the last child of this element (equivalent to DonEl enent : get Chi l dren() [ n],
where n is the number of children).

get Nane

Params: none
Returns: string (the tag name of this element)

get Next Si bl i ng

Params: none.
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Returns: DomElement or DomText or nil
This function returns the next element in the list of children of the parent element. Use it to iterate over
all children of the parent.

get PrevSi bl i ng

Params: none.

Returns: DomElement or DomText or nil

This function returns the previous element in the list of children of the parent element. Use it to iterate
over all children of the parent.

hasAttri bute

Params: string (attribute name)
Returns: boolean
This function returns true, if an attribute with the given name is defined in this element.

i SEl ement

Params: none

Returns: boolean

This function returns always true for DomElements. Use it to differ between DomElement and
DomText members, because the list of children of an element is polymorphic.

i sText

Params: none

Returns: boolean

This function returns always false for DomElements. Use it to differ between DomElement and
DomText members, because the list of children of an element is polymorphic.

normali ze

Params: none
Returns: none
Use this function to combine all succesive DomText elements of the children list of this element into
one DomText.

renoveAttri bute

Params: string (attribute name)

Returns: none.

Use this function to remove the attribute with the given name from this element. Nothing happens if the
attribute didn't exist.

renoveThi s

Params: none.

Returns: none.

Use this function to remove this element from its parents list of children. The element still exists after
removal, but is useless. If you call this function for the root element, the DomDocument becomes
useless.

set Attri bute

Params: string (attribute name), string (attribute value)

Returns: none.

This function sets the attribute of the given name to the given value. Only text values can be set (Lua
tries to automatically convert other value types to text). If the attribute didn't exist, it is automatically
created.
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set Name

Params: string (name)
Returns: none
Sets the tag name of this element. This is the name visible in the XML file, i.e. as <nane/ >.

Class DomText

DomText represents a text between to XML tags (see example). A DomElement (see above) can
contain more than one DomText. The second example shows element2 containing

<el ement 1>This is a text between two tags</el ement 1>

<el enent 2>This is part A<subel ement/>This is part B</el enent 2>

two DomText and a DomElement. The following diagram shows the corresponding instance
relationship.

element? :

DomElement
[
|
|
\

This is part A subelement : This is part B :
: DomText DomElement DomText

If the two DomText were immediately following each other (without the intermediate DomElement), a
call to el enent 2: nor mal i ze() would combine them to a single DomText with contents "This is part
A This is part B".

get Next Si bl i ng

Params: none.

Returns: DomElement or DomText or nil

This function returns the next element in the list of children of the parent element. Use it to iterate over
all children of the parent.

get PrevSi bling

Params: none.

Returns: DomElement or DomText or nil

This function returns the previous element in the list of children of the parent element. Use it to iterate
over all children of the parent.

get Text

Params: none
Returns: string (the text)

i SEl ement

Params: none

Returns: boolean

This function returns always false for DomText. Use it to differ between DomElement and DomText
members, because the list of children of an element is polymorphic.
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i sText

Params: none

Returns: boolean

This function returns always true for DomText. Use it to differ between DomElement and DomText
members, because the list of children of an element is polymorphic.

renoveThi s

Params: none.

Returns: none.

Use this function to remove this text element from its parents list of children. The element still exists
after removal, but is useless.

set Text

Params: string
Returns: none.

Class Experiment

This class can be used to calculate all possible magnetization path ways through a given molecule
(i.e. ResidueType) in a given NMR experiment (i.e. SpectrumType). All paths are kept in a table of
arbitrary order.

nnr = spec. creat eExperi nent (
car a: get Spect runifype( "HNCA" ),
car a: get Resi dueType( "ARG' ) )
print( nnr:toString() )
t = nnmr:getPath( 3 )
for i, j inpairs( t ) do print( j ) end

get Count

Params: none
Returns: number (number of rows in the path table)

get Pat h

Params: number (row index)
Returns: Table[ number (index), string (atom label) ]

get Resi dueType

Params: none
Returns: ResidueType or nil

get Spect rumlype

Params: none
Returns: SpectrumType or nil

set Resi dueType

Params: ResidueType
Returns: none.
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set Spect runilype

Params: SpectrumType
Returns: none.

toString

Params: none
Returns: string (a pretty printed text of the path table)

Class Frame

This class inherits all the features of Widget. Frame is the super-class of many other classes, but can
also be used by itself (e.g. to frame certain areas on a form or to separate areas by lines). The
following diagram gives an overview of the different frame and shadow styles.
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get Cont ent sRect

Params: none.
Returns: number (x), number (y), number (width), number (height)
This is the rectangle within the frame where the contens resides.

getLi neWdth

Params: none.
Retunrs: number (points)

get Mar gi n

Params: none.
Returns: number (points)
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get M dLi neW dt h

Params: none.
Returns: number (points)

set FrameStyl e

Params: number (frame style code), number (optional, shadow style code, default Plain)
Returns: none.

The following frame style codes are available: Frame.style.NoFrame, Frame.style.Box,
Frame.style.Panel, Frame.style.StyledPanel, Frame.style.PopupPanel, Frame.style. WinPanel,
Frame.style.HLine and Frame.style.VLine (see the diagram above).

The following shadow style codes are available: Frame.style.Plane, Frame.style.Raised and
Frame.style.Sunken (see the diagramm above).

set Li neWdt h

Params: number (points)
Returns: none.

set Margin

Params: number (points)
Returns: none.

set M dLi neW dt h

Params: number (points)
Returns: none.

Class Grid

Grid inherits all features of Frame. Use it to organize the widgets it contains in a tabular fashion.

Dne | Twio

Three | Four

Five

set Spaci ng

Params: number (points)
Returns: none

Class GroupBox

GroupBox inherits all the features of Frame. It is similar to Grid, but draws a frame border with a title
around the widgets it contains. This is useful to separate different named areas on a form.

Group box
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addSpace

Params: number (points)
Returns: none

set Al i gnnment

Params: number (alignment code)
Returns: none
Sets the alignment of the title. Use the values gui.align.Left, gui.align.HCenter or gui.align.Right.

set Col ums

Params: number (column count)

Returns: none

Use it to set the number of columns. The box is set to one column after creation. Avoid calling this
function when the box contains child widgets.

setOrientation

Params: number (gui.Horizontal or gui.Vertical)
Returns: none

setTitle

Params: string (new title)
Returns: none

Class HBox
This class inherits all features of Frame. Use it to horizontally align its child widgets.

| One |Tw|:| |Three | Four | Five

set Spaci ng

Params: number (points)
Returns: none

Class Icon

An Icon is a tiny image and can be used to enhance other widgets (e.g. PopupMenu, ListView, etc.).
Icons can be loaded from a file or created from a XPM string, which makes it straight forward to
incorporate graphical information into scripts. See also dlg.createlcon and dlg.loadlcon.

get Si ze

Params: none
Returns: number (width in points), number (height in points)

Class Image

Objects of this class are created by a call to dlg.loadlmage. It is used to hold a bitmap image in
memory, which was loaded from a file when creating the object. An Image can be drawn to a Canvas
using the method drawimage.
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img = dl g.l oadl mage( dl g. get OpenFi | eName( " Open | mage", "" ) )
print( "Size: "..ing:getSize() )

cv = dl g. createCanvas()

cv: begi n()

cv:drawl mage( inmg, 30, 40, 20, 20 )

cv:conmt()

get Si ze

Params: none
Returns: number (width in points), number (height in points)

Class Label

Label inherits all features of Frame. Use labels to describe the purpose of other widgets (e.g.
LineEdits).

This is a Label
it spans
multiple lines

set Al i gnnent

Params: number (horiz. alignment), number (vertic. alignment), boolean (expand tabs, default false),
boolean (word break, default false)

Returns: none

For horizontal alignment use gui.align.Left, gui.align.Right and gui.align.HCenter

For vertical alignment use gui.align.Top, gui.align.Bottom and gui.align.VCenter

set Buddy

Params: Widget

Returns: none

Use this function to associate a label with another widget. | you activate a shortcut of the label text, the
focus goes to the buddy widget.

set | ndent

Params: number (points)
Returns: none

set Text

Params: string (new text)

Returns: none

The text can contain shortcuts, e.g. "This is a &Label". The "L" is underlined as a shortcut. The user
can trigger the shortcut pressing ALT+L.

Class LineEdit

LineEdit inherits all features of Widget. Use it to enter small texts into forms.

Hello
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get Text

Params: none
Returns: string

i sEdi ted

Params: none
Returns: boolean
This flag becomes true when the text is changed either by the user or by setText. See also setEdited().

set Cal | back

See Widget:setCallback(). The following events and callback functions are supported:

gui.event.Changed function( self, text ) Params: LineEdit, string
Returns: none
gui.event.Return function( self) Params: LineEdit

Returns: none

set Edi t ed

Params: boolean
Returns: none
Sets the edited flag of the widget.

set ReadOnl y

Params: boolean
Returns: none

set Text

Params: string
Returns: none

Class Listltem
A Listltem is an item of a ListView. It is created by ListView:createltem() or Listitem:createltem().

createltem

Params: none

Returns: Listltem

Create a new Listltem as a child of the item this function was called. The new item is appended to the
end of the list of child items, but this order can arbitrarily change by sorting.

destroy

Params: none

Returns: none

Remove this item from the list. The item vanishes immediately from screen. The Lua reference
becomes useless.

getFirstChild

Params: none
Returns: Listltem or nil
Use this function to iterate over the child items.
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get Li st Vi ew

Params: none
Returns: ListView (the ListView this item belongs to)

get Next Si bl i ng

Params: none
Returns: Listltem or nil

Use this function to iterate over all items of a hierarchy level.

get Par ent

Params: none
Returns: Listltem or nil

i sOpen

Params: none
Returns: boolean

i sSel ected

Params: none
Returns: boolean

set| con

Params: number (column id, 1..n), Icon
Returns: none

set Open

Params: boolean (default true)
Returns: none

set Sel ect ed

Params: boolean (default true)
Returns: none

set Text

Params: number (column id, 1..n), string
Returns: none

Class ListView

This class inherits all features of ScrollView. You can use ListView to present tables, lists or trees to

the user.
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Mame Type E=
.-“ Directory
--Eﬁ[bin Directary
Lf_l--f‘abunt Directary
-~ &73System map File
73 System.ald File
EEI--Eﬂ[bg Directory ) |
~&3hoat 0500 File
&3 hoot b File
&% chain b File
~&%chos.hsect File
~&3chos.loader File
~&3chos loader-hsect File
~&%chos loader-linux File
EEI--Eﬂ[Iushfnund Directory o
1 r

addCol um

Params: string (column title)
Returns: number (index of new column, 1..n)

cl ear

Params: none
Returns: none
Remove all items from the list.

cl ear Sel ecti on

Params: none
Returns: none
Deselect all items.

createltem

Params: none
Returns: Listltem

Create a new top-level item and append it to the end of the list. The order of the items can change

arbitrarily because of sorting.

ensur eVi si bl e

Params: Listltem
Returns: none
Scroll the list so the given item becomes visible.

get Col unmmCount

Params: none
Returns: number

getFirstChild

Params: none
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Returns: Listltem or nil

get Sel ect ed

Params: none
Returns: Listltem or nil
This function returns the currently selected item. Works only in single-selection-mode.

r enmoveCol um

Params: number (column index, 1..n)
Returns: none

sel ect Al |

Params: boolean (default true)
Returns: none
Use this function to either select (true) or unselect (false) all items of the list.

set Al | Col sivar ked

Params: boolean (default true)
Returns: none
If true, the selection mark covers all columns. If false, only the first column is covered.

set Cal | back

See Widget:setCallback(). The following events and callback functions are supported:

gui.event.RightPressed function( self, item, X, y, column ) Params: ListView, Listltem or nil,
number, number, number
Returns: none

gui.event.Selection function( self ) Params: ListView
Returns: none
gui.event.Clicked function( self, item, X, y, column) Params: ListView, Listltem or nil,

number, number, number
Returns: none

gui.event.DblIClicked function( self, item ) Params: ListView, Listltem or nil
Returns: none

gui.event.Return function( self, item ) Params: ListView, Listltem or nil
Returns: none

gui.event.Expanded function( self, item ) Params: ListView, Listltem or nil
Returns: none

gui.event.Collapsed function( self, item ) Params: ListView, Listltem or nil

Returns: none

set ColumTitl e

Params: number (column index, 1..n), string (new title)
Returns: none

setltemvargin

Params: number (points)
Returns: none

set Mul ti Sel ecti on

Params: boolean (default true)
Returns: none
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If true, the user is allowed to select more than one item in the list.

set Root Decor at ed

Params: boolean (default true)
Returns: none
If true, the open/closed handles are also shown for the top-level items.

set Sorting

Params: number (column index, 1..n), boolean (ascending, default true)
Returns: none
Explicitly sort the given column.

set Sort | ndi cat ed

Params: boolean (default true)
Returns: none
If true, a little triangle next to the column title shows the sort direction.

set St epSi ze

Params: number (points)
Returns: none

sort

Params: none
Returns: none
Re-sort the whole list.

Class MainWindow

This class inherits all features of Widget. MainWindow is a top-level window featuring an optional
menu and status bar. It may contain many sub-widgets, but exactly one central widget. If you don't
want a menu or status bar, you can also use some other widgets (all which allow parent to be nil) as
top-level windows.

— 4 ¢ QMainindow - B B O
File Edit Options Help

Central
Widget
Ready o
get MenuBar

Params: none
Returns: MenuBar

set Central W dget

Params: Widget
Returns: none
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showSt at usText

Params: string (text), number (optional duration in milli seconds)

Returns: none

Displays the given text on the status line. When the optional duration is given, the text automatically
disappears after the timeout.

Class MenuBar

This class inherits all features of Frame. A MenuBar is automatically created when you create a
MainWindow. There is no other way to create a MenuBar.

cl ear

Params: none
Returns: none
Remove all menues from the menu bar.

i nsert Menu

Params: PopupMenu, number (optional menu id), number (optional index)
Returns: number (menu id)

i sEnabl ed

Params: number (menu id)
Returns: boolean

removeMenu

Params: number (menu id)
Returns: none

set Cal | back

See Widget:setCallback(). The following events and callback functions are supported:

gui.event.Activated function( self, menuld ) Params: MenuBar, number
Returns: none

set Enabl ed

Params: number (menu id), boolean (default true)
Returns: none

Class MultiLineEdit

This class inherits all features of Frame. It is a text editor control which allows the user to enter line
breaks.

This is a GkuUliLineEdit with text =
The GkAUltiLineEdit widget is a sit

The GkUltiLineEdit widget provid
amounts of text. There are no arhi
nednrmance will snffer ¥
4| | 3
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get Li ne

Params: number (line number, 1..n)
Returns: string

get Li neCount

Params: none
Returns: number

get Text

Params: none
Returns: string (the whole text)

i nsertLine

Params: string (the text line), number (optional line number, 1..n, default at the end of the text)

Returns: none

i sEdited

Params: none
Returns: boolean

This flag becomes true, if the text is changed by the user or by a call to setText() or insertLine().

set Al i gnnent

Params: number (alignment code)
Returns: none

Use one of the following values: gui.align.Left, gui.align.Right or gui.align.HCenter

set Cal | back

See Widget:setCallback(). The following events and callback functions are supported:

gui.event.Changed function( self )
gui.event.Return function( self)
set Edi t ed

Params: MultiLineEdit
Returns: none
Params: MultiLineEdit
Returns: none

Params: boolean (default true)
Returns: none

set ReadOnl y

Params: boolean (default true)
Returns: none

set Text

Params: string
Returns: none

set Wr dW ap

Params: boolean (default true)
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Returns: none
If true, the widget automatically breaks text lines, so the text fits into the width of the widget.

Class MyWidget

MyWidget inherits all features of Widget. It can be used to build custom controls, where all painting
and interactivity is handled by Lua functions.

set Accept Focus

Params: boolean (default true)

Returns: none

If true, this widget will accept keyboard focus by either "tabbing" or clicking on it. There can be widgets
without focus (e.g. Label) or with focus (e.g. LineEdit).

set Aut oBackgr ound

Params: boolean (default true)

Returns: none

If true, the widget automatically fills its background with the preset (see Widget:setBgColor)
background color. If false, you have to draw the background in your paint handler.

set Cal | back

See Widget:setCallback(). The following events and callback functions are supported:

gui.event.SizeHint function( self ) Params: MyWidget
return width, heigth Returns: number, number
gui.event.MousePressed function( self, x, y, left, mid, right, Params: MyWidget, number, number,
shift, ctrl, alt) 6 x boolean

Returns: none
gui.event.MouseReleased function( self, x, y, left, mid, right, Params: MyWidget, number, number,
shift, ctrl, alt) 6 X boolean
Returns: none
gui.event.MouseMoved function( self, x, y, left, mid, right, Params: MyWidget, number, number,

shift, ctrl, alt) 6 X boolean
Returns: none
gui.event.DblIClicked function( self, x, y, left, mid, right, Params: MyWidget, number, number,
shift, ctrl, alt) 6 x boolean
Returns: none
gui.event.KeyPressed function( self, keyCode, text, Params: MyWidget, number, string or
shift, ctrl, alt ) return accepted nil, 3 x boolean
Returns: boolean
gui.event.KeyReleased function( self, keyCode, text, Params: MyWidget, number, string or
shift, ctrl, alt ) return accepted nil, 3 x boolean
Returns: boolean
gui.event.Focusin function( self ) Params: MyWidget
Returns: none
gui.event.FocusOut function( self ) Params: MyWidget
Returns: none
gui.event.Paint function( self, painter ) Params: MyWidget, Painter
Returns: none
gui.event.Resized function( self, w, h, oldW, oldH) Params: MyWidget, number, number,

number, number
Returns: none

gui.event.Closing function( self ) return accept Params: MyWidget
Returns: boolean

gui.event.Showing function( self) Params: MyWidget
Returns: none

gui.event.Hiding function( self ) Params: MyWidget

Returns: none
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set MouseTr acki ng

Params: boolean (default true)

Returns: none

If true, this widget sends mouse move events even if no mouse button is pressed. If false, events are
only sent if the user started a mouse drag (i.e. pressed a mouse button) on top of the widget. Mouse
tracking is initially disabled since it uses a lot of computing resources.

Class Painter

A painter is automatically created by a paint event on MyWidget. You can access it within your paint
callback function of the widget, but nowhere else (i.e. it becomes invalid after the event passed).

dr awCont our

Params: ContourPlot, X, y, w, h
Draws the given contour plot at the given point position. The plot scales into the area given by w, h.

drawkl | i pse

Parameter: x, y, w, h. Draws an ellipse with the current pen and brush at center point x/y with
extension w, h.

dr awl con

Params: Icon, number (pos. x), number (pos. y)
Returns: none

dr am mage

Parameters: Image, X, y, w (opt.), h (opt.)
Draws the given image at the given point position. If w and h are left out, the image is painted with its
original dimension. You can stretch the image to w and h if needed.

dr awLi ne

Parameter: x1 ,y1, x2, y2. Draws a line from point x1/y1 to x2/y2 using the current pen.

dr awPoi nt

Parameter: x, y. Draws a single point at x/y using the current pen.

dr awRect

Parameter: x, y, w, h. Draws a rectangle with the current pen and brush, whose left upper edge is at
point x/y, extending w to the right and h to the bottom.

drawSl i ce

Params: SlicePlot, X, y, w, h
Draws the given slice plot at the given point position. The plot scales into the area given by w, h.

dr awText

Parameter: x, y, string. Draws the text string with the current pen and font at point x/y, where y is at the
base line and x at the left edge of the first glyph.
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fill Rect

Parameter: x, y, w, h, string. Draws a rectangle with the given brush, whose left upper edge is at point
xly, extending w to the right and h to the bottom. Only fills the area without drawing a border. The
brush is defined by the text string (format "#RRGGBB" or color-names).

get Boundi ng

Parameter: string. Returns w, h. This function accepts a text string and returns its width and height it
will have when drawn on screen with the current font.

lineTo

Parameter: x, y. This function draws a line with the current pen, starting from the last position set by a
former lineTo or moveTo.

nmoveTo

Parameter: x, y. This function sets the current positon to x/y without drawing anything. This is useful
when calling lineTo afterwards.

set Brush

Parameter: string or none. This function sets the current brush color. All following drawing operations
depending on brush are immediately affected. The color is coded as usual. Omitting the parameter
sets the brush to transparent.

set Font

Parameter: string (font name), number (point size), boolean (bold), boolean (italic). This function sets
the current font, which affects the following calls to drawText.

set Pen

Parameter: string (color), number (widht). This function sets the current pen color and width. All
following drawing operations depending on pen are immediately affected. The color is coded as usual.

Class Peak

A Peak is owned by a PeakList and represents a single ppm position. It thus has the same number of
dimensions and atom types like the peaklist it belongs to. A Peak is uniquely identified by a ID
number, which is automatically set when creating the peak object. This number is visible in the CARA
scope windows and also in exported peaklists. Additional attributes are amplitude, volume color and
label. Each dimension can also have a number representing a spin assignment (this is an arbitrary
number without any constraints).

get Anp

Params: Spectrum (optional)

Returns: Amplitude

Get the Amplitude of the peak, optionally aliased to a certain spectrum. If the spectrum has no alias,
the default is used.

get Assi g

Params: none.
Returns: number or nil (dim. 1), ..., number or nil (dim. d)
Returns the assignment in all dimensions or nil, when it's not defined.
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getAttr

With this function the attributes of this object can be accessed. These are the attributes also visible
from within the CARA user interface (using "Edit Attributes..." or "Open Object Table...").

Parameters
| Nr. [ Type | Opt. | Description \
| 1 [string \ | The name of the attribute \

Return Values

| Nr. [ Type | Opt. | Description \
| 1 |basic types, Record | | The value of the attribute or nil, if the attribute is not defined. |
See Also

setAttr

get Col or

Params: none.
Returns: number
This is the color also associated with XEASY peaks. Values 1 to 6 are priviledged in XEASY.

getld

This function returns the identification number of the given object. This number is automatically
assigned by CARA when creating the object. It is displayed in the user interface and saved in the
CARA file. Identification numbers are greater than zero.

Parameters
None.

Return Values

| Nr. [ Type | Opt. | Description \
" 1 [number [ | The ID number of the given object, unique within class/repository |
get Label

Param: none.

Returns: string

The label is a free form text string associated with a peak. It is written as a peak comment to XEASY
peaklists.

get Pos

Param: Spectrum (optional)

Returns: number (dim. 1), ..., number (dim. d)

Gives the PPM position associated with a peek. When a spectrum is specified, the function returns the
alias position (if available) or the default position.

get Vol

Params: Spectrum (optional)

Returns: Amplitude

Get the Volume of the peak, optionally aliased to a certain spectrum. If the spectrum has no alias, the
default is used.
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setAttr

With this function the attributes of this object can be written. These are the attributes also visible from
within the CARA user interface (using "Edit Attributes..." or "Open Object Table..."). If the attribute is
read-only, execution is aborted with an error. If the second parameter is omitted, the attribute is set to

nil, i.e. it is removed from the object.

Parameters
| Nr. [ Type | Opt. | Description
1 |string The name of the attribute
2 | basic types, Record X | The value to be assigned to the attribute.

Return Values
None.

See Also
getAttr

Class PeakList

A PeakList is a container of Peaks. It can be read from or written to a file. PeakLists can also be part
of a Repository, but mainly for backward compatibility with old XEASY. Only PeakLists belonging to a
Repository have an ID number different to zero.
A PeakList gets its invariable number of dimensions and atom type per dimension when it is created
with spec.createPeakList or loaded with spec.openPeakList. It can optionally have a batch list, which
is simply an array of spectrum IDs (the spectra have to be resolved using Project:getSpectrum).

cr eat ePeak

Params: number (PPM dim. 1), ..., number (PPM dim. d)

Returns: Peak

Creates a new peak at the given coordinates (which will be used as default). The peak automatically

gets a unique ID number. It is an error to pass the wrong number of parameters.

get At omlype

Param: number (dimension 1..d)
Returns: string (atom type symbol)

getAttr

With this function the attributes of this object can be accessed. These are the attributes also visible

from within the CARA user interface (using "Edit Attributes..." or "Open Object Table...").

Parameters
| Nr. [ Type | Opt. | Description
| 1 [string \ | The name of the attribute

Return Values

Nr. | Type | Opt.

| Description

1 [basic types, Record |

| The value of the attribute or nil, if the attribute is not defined.

See Also
setAttr

get Bat chLi st

Params: none.
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Returns: Table[ number (index 1..n), number (spectrum ID) ]

This function returns the spectrum batch list associated with a peaklist as an array of spectrum IDs.
These IDs should reference a valid spectrum, but don't have to (e.qg. if the spectrum was deleted in
mean time). The following sample converts all spectrum IDs in the batch list to real spectrum
references:

bat ch = peakLi st: get Bat chLi st ()

| ocal pro = cara:getProject()

| ocal spec

-- remenber: batch still contains spectrum | Ds

for i= 1, table.getn( batch ) do
spec = pro:getSpectrum( batch[ i ] ) -- try to get a reference
if spec == nil then

-- it was obviously a wong ID
error( string.format(
"Invalid spectrumID %", batch[ i ] ) )

end
batch[ i ] = spec -- the IDis replaced by the reference
end
get Di nCount

Params: none.
Returns: number (dimension count)

getld

This function returns the identification number of the given object. This number is automatically
assigned by CARA when creating the object. It is displayed in the user interface and saved in the
CARA file. Identification numbers are greater than zero.

Parameters
None.

Return Values

| Nr. [ Type | Opt. | Description \
| 1 | number \ | The ID number of the given object, unique within class/repository |
get Name

Params: none
Returns: string (the name associated with the peaklist)

get Peak

Params: number (the peak ID number)
Returns: Peak or nil
If there is no peak known with the given ID, the function returns nil.

peak = cara:getProject():getPeakList( 1 ):getPeak( 53 )

get Peaks

Params: none.
Returns: Table[ number (peak ID), Peak ]
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This function returns all peaks contained in the peaklist as a table, indexed by the peak ID number.

r enovePeak

Param: Peak

Returns: none.

This function removes the peak passed as parameter from the peaklist. The peak is still alive
afterwards, but no longer useful.

saveToFi |l e

Param: string (file path)

Returns: none.

Use this function to write the peaklist to a file in XEASY format. When writing is unsuccessful, the
script aborts with an error.

set Anp

Params: Peak, number (optional, amplitude), Spectrum (optional)

Returns: none.

Use this function to set either the default (if spectrum is omitted) or an aliased amplitude of the given
peak. The amplitude is set to O if the parameter is omitted.

set Assi g

Params: Peak, number (assignment dim. 1), ..., number (assignment dim. d)
Returns: none.

setAttr

With this function the attributes of this object can be written. These are the attributes also visible from
within the CARA user interface (using "Edit Attributes..." or "Open Object Table..."). If the attribute is
read-only, execution is aborted with an error. If the second parameter is omitted, the attribute is set to
nil, i.e. it is removed from the object.

Parameters
| Nr. [ Type | Opt. | Description
1 |string The name of the attribute
2 | basic types, Record X | The value to be assigned to the attribute.

Return Values
None.

See Also
getAttr

set Bat chLi st

Param: Table[ number (index 1..n), number (spectrum ID) ]

Returns: none.

Use this function to set the spectrum batch list of a peaklist. The table is an array of spectrum IDs in
the order you provide. The spectrum IDs should be valid, but don't have to.

set Col or

Params: Peak, number (color value)
Returns: none.
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set Label

Params: Peak, string (optional, the label)
Returns: none.

set Name

Params: string (the new name of the peaklist)
Returns: none

set Pos

Params: Peak, number (PPM dim. 1), ..., number (PPM dim. d), Spectrum (optional)

Returns: none.

Use this function to set the PPM position of the given peak. If spectrum is omitted, the default position
is set. Otherwise the alias position is set.

set Vol

Params: Peak, number (optional, the new volume), Spectrum (optional)

Returns: none.

Use this function to set either the default (if spectrum is omitted) or an aliased volume of the given
peak. Volume is set to 0 when omitted.

Class PopupMenu

This class inherits all features of Frame. A PopupMenu is created by gui.createPopupMenu(). It can be
inserted into a MenuBar or used as an independant popup menu, e.g. as a reaction when the user
clicks the right mouse button. PopupMenus can be cascaded to build menu hierarchies. Menu items
are identified by menu id numbers, which can be defined by the programmer or automatically by the
widget.

Ilen
Qpen
Save
Save as
Erint
Gt

cl ear

Params: none
Returns: none
Remove all menu items and sub-menus from this menu.

get Text

Params: number (menu id)
Returns: string

insertltem

Params: string (menu text), number (optional menu id), number (optional index, 1..n)

Returns: number (menu id)

Insert a new menu item at index or the end of the menu. Give it an explicit menu id or accept the one
automatically given to it by the widget.
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i nsert Separ at or

Params: none
Returns: none
Insert a menu separator line at the end of the menu.

i nsert Subnenu

Params: PopupMenu, string (menu text), number (optional menu id), number (optional index, 1..n)
Returns: number (menu id)

Insert a new sub-menu at index or the end of the menu. Give it an explicit menu id or accept the one
automatically given to it by the widget.

i sChecked

Params: number (menu id)
Returns: boolean

i sEnabl ed

Params: number (menu id)
Returns: boolean

popup

Params: number (pos. x), number (pos. y)

Returns: none

Use this function to open the popup menu at the given position (e.g. as reaction on a right-click on the
mouse button).

renovel t em

Params: number (menu id)
Returns: none

set Acce

Params: number (menu id), string (acceleration string, e.g. "Ctrl+S")
Returns: none

set Cal | back

See Widget:setCallback(). The following events and callback functions are supported:

gui.event.Activated function( self, menuld ) Params: PopupMenu, number
Returns: none
gui.event.Showing function( self, menuld ) Params: PopupMenu, number

Returns: none

set Checked

Params: number (menu id), boolean (default true)
Returns: none

set Enabl ed

Params: number (menu id), boolean (default true)
Returns: none
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setlcon

Params: number (menu id), Icon
Returns: none

set Text

Params: number (menu id), string (text)

Returns: none

The text can contain shortcuts, e.g. "Do &This". The "T" is underlined as a shortcut. The user can
trigger the shortcut pressing ALT+T when the menu is shown.

set What sThi s

Params: number (menu id), string (text)
Returns: none

Class Project

A project is part of a repository and contains all relevant data of an NMR analysis process, i.e. spectra,
spins, spin systems, etc. A project makes use of the configuration given by the repository, i.e. the
spectrum and residue types.

addCandi dat e

Params: SpinSystem, ResidueType

Returns: none.

Use this function to associate the given SpinSystem with the given ResidueType as a candidate
assignment. CARA then restricts the sequence mapping of the SpinSystem to residues of the given
type. Each SpinSystem can have zero or more candidates.

assi gnSpin

Params: Spin, SpinSystem

Returns: none.

This function tries to assign the given Spin to the given SpinSystem. The function aborted the script
with an error, if it would break consistency of the model.

assi gnSystem

Params: SpinSystem, Residue

Returns: none.

This function tries to assign the given SpinSystem to the Residue. For consistency reasons, all the
SpinSystems of the fragment, this SpinSystem is part of, are assigned to their corresponding residues.
The function aborts with an error, when the transaction would break model consistency.

createSpin

Params: string (atom type symbol), number (PPM position), Spectrum (optional)

Returns: Spin

This function creates a new Spin of the given atom type at the PPM position. When Spectrum is
omitted, the default position is set. Otherwise the alias position for the given Spectrum is set. The Spin
automatically gets a unique 1D number.

createSystem

Params: none.
Returns: SpinSystem.
This function creates a new SpinSystem and automatically gives it a unique ID number.
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getAttr

With this function the attributes of this object can be accessed. These are the attributes also visible
from within the CARA user interface (using "Edit Attributes..." or "Open Object Table...").

Parameters
| Nr. [ Type | Opt. | Description
| 1 [string \ | The name of the attribute

Return Values

| Nr. [ Type | Opt. | Description

| 1 |basic types, Record | | The value of the attribute or nil, if the attribute is not defined.
See Also

setAttr

get Conbi nedFr agnent

Params: SpinSystem (predecessor), SpinSystem (successor)

Returns: Table[ number (index), SpinSystem ]

This function returns an array representing the concatenation of the fragments, to which the two given
spin systems belong to. The original fragment are cut right of predecessor and left of successor and
then glued as predecessor-successor. If both spin systems belonged to the same original fragment, it
is returned and no splicing occurs.

get Fr agnment

Params: SpinSystem

Returns: Table[ number (index), SpinSystem ]

This function simply returns an array representing the spin system fragment, to which the given spin
system belongs.

get Name

Params: none.
Returns: string (the name of the project)

get PeakLi st

Params: number (peaklist ID)
Returns: PeakList or nil
This function tries to find a peaklist with the given ID number. If it finds one, it will be returned.

peakLi st = cara:getProject():getPeakList( id)

i f peakList == nil then
dl g. showkrror ( "Sel ect Peaklist", "Unknown peaklist" )
return

end

get PeakLi st s

Params: none.
Returns: Table[ number (peaklist ID), PeakList ]
This function returns all peaklists of the project in an array indexed by the ID of the peaklist.
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get Resi due

Params: number (residue number)

Returns: Residue or nil.

This function tries to find a residue with the given ID number. If it finds one, it will be returned. Contrary
to other ID numbers, the ID number of the residue corresponds to its ordering within the sequence. But
notice: residue numbers can have any value (even negative) and can also have gaps. For iterating
along the residues use getPred and getSucc instead.

get Sequence

Params: none.

Returns: Table[ number (residue number), Residue ]

This function returns the sequence of the project as an array indexed by the residue number. Pleas
notice, that residue numbers can have gaps and be of any value. Iterate through this array e.g. using
forall of the Lua library or a simple for loop (see example).

s = cara: getProject():getSequence()
for a,b in pairs( s ) do

print( a.." "..b:getType():getShort() )
end

get Spectra

Params: none.
Returns: Table[ number (spectrum ID), Spectrum ]
This function returns all spectra of the project in an array indexed by the spectrum ID.

get Spect rum

Params: number (spectrum ID)
Returns: Spectrum or nil
This function tries to find a spectrum with the given ID number. If it finds one, it will be returned.

get Spi n

Params: number (spin ID)
Returns: Spin or nil
This function tries to find a spin with the given ID number. If it finds one, it will be returned.

get Spi nLi nks

Params: none.
Returns: Table[ number (index 1..n), Spectrum ]
This function returns all spin links of the project in an array.

| = cara:getProject():getSpinLinks()
for a,b in pairs( I ) do print( b:getLeft().." "..b:getRight() ) end

get Spi ns

Params: none.
Returns: Table[ number (spin ID), Spin ]
This function returns all spins of the project in an array indexed by the spin ID.
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s = cara: getProject():getSpins()
for a,b in pairs( s ) do print( a.." "..b:getLabel() ) end

get Syst em

Params: number (spin system ID)
Returns: SpinSystem or nil
This function tries to find a spin system with the given ID number. If it finds one, it will be returned.

get Systens

Params: none.
Returns: Table[ number (spin system ID), SpinSystem ]
This function returns all spin systems of the project in an array indexed by the spin system ID.

get Tol er ance

Params: string (atom type symbol)
Returns: number (matching tolerance in PPM)

I i nkSpi ns

Params: Spin, Spin

Returns: SpinLink

This functions links two arbitrary spins and returns the corresponding SpinLink. If the spins were
already linked, the existing SpinLink is returned.

I i nkSyst ens

Params: SpinSystem, SpinSystem

Returns: none.

Use this function to combine spin systems to fragments. The function maintains and checks the
consistency of the model. If both spin systems were already assigned to a residue, the fragment is
only built when their sequence assignments are continuous. If only one of the spin systems was
assigned, the function assigns the other spin system accordingly. If this is not possible, the function
aborts with an error.

mat chResi due

Params: SpinSystem, Residue, number (optional offset), Spectrum (optional)

Returns: number (rating), number (weight), number (zero count), bool (excluded), bool (assigned)

This function calculates a match of the given spin system on the given residue. Only spins labeled with
the given offset (default 0) are used for the match. If a spectrum is provided, its alias spin positions are
used, the default positions otherwise.

The returned rating represents a "fitness" of the match, ranging from 0 to the number of involved spins
(given by the weight). The zero count represents the number of spins with a potential match to the
values of the residue, but beeing out of its deviation. Excluded is true, if the spin system has
candidates set and residue is not part of them. Assigned is true, if the residue already is assigned to a
spin system.

mat chSpi n

Params: Spin, SpinSystem, Spectrum (optional)

Returns: number (rating), number (weight), number (zero count)

This function calculates a match of the given spin (PPM position) to the given spin system. Only spins
with the same atom type are matched. If a spectrum is provided, its alias spin positions are used, the
default positions otherwise.The match is influenced by the tolerance value for the atom type. The
rating is a value between 0 and the number of matching spins (given by weight). Zero represents the
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number of spins with equal atom type beeing out of the tolerance (and thus not contributing to weight
or rating).

mat chSyst ens

Params: SpinSystem, SpinSystem, bool (ignore labels), Spectrum (optional)
Returns: number (rating), number (weight), number (zero count)

This function does a complete cross correlation of the spins of both spin systems. If "ignore labels" is
true, all spins with the same atom type are correlated. If it is false, only spins with equal labels are
correlated (considering 0 and -1 offsets). The match is rated using the tolerance value of the atom
types of the compared spins. If a spectrum is provided, its alias spin positions are used, the default
positions otherwise. The rating is a value between 0 and the number of matching spins (given by
weight). Zero represents the number of spins with equal atom type or label beeing out of the tolerance
(and thus not contributing to weight or rating).

r enoveCandi dat e

Params: SpinSystem, ResidueType
Returns: none.
This function removes the given residue type from the assignment candidate list of the given spin
system. See also addCandidate.

renmoveSpin

Params: Spin
Returns: none
This function tries to remove the spin from the project. Consistency rules demand that the spin is not
part of an assignment (spin system, etc.). Otherwise the function is aborted with an error. The

removed spin is still alive but useless.

renoveSystem

Params: SpinSystem
Returns: none

This function tries to remove the spin system from the project. Consistency rules demand that the spin
system is not part of an assignment (spin, residue, etc.). Otherwise the function is aborted with an
error. The removed spin system is still alive but useless.

setAttr

With this function the attributes of this object can be written. These are the attributes also visible from
within the CARA user interface (using "Edit Attributes..." or "Open Object Table..."). If the attribute is

read-only, execution is aborted with an error. If the second parameter is omitted, the attribute is set to
nil, i.e. it is removed from the object.

Parameters
| Nr. [ Type | Opt. | Description
1 |string The name of the attribute
2 | basic types, Record X | The value to be assigned to the attribute.

Return Values
None.

See Also
getAttr

set Label

Params: Spin, string (optional, spin label)
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Returns: none.

This function tries to set the label of the given spin. The label must obey the CARA spin label syntax.
When left out, it defaults to the empty label. If the spin belongs to a spin system, the label must be
acceptable by the spin system. In case of a consistency violation the execution is aborted with an
error.

set Shi ft

Params: Spin, number (PPM shift), Spectrum (optional)
Returns: none:
This function sets the default or alias (if spectrum provided) shift of the given spin.

set Syst enlype

Params: SpinSystem, SystemType

Returns: none.

This function sets the spin system type of the given spin system. This is useful for homonuclear,
sequential assignment strategy.

set Tol er ance

Params: string (atom type symbol), number (PPM tolerance)
Returns: none.
Sets the matching tolerance of the given atom type. See also getTolerance.

set Val ue

Params: Residue, string (atom label), number (mean value, optional), number (dev. value, optional)
Returns: none.

Use this function to set the (random coil) PPM values associated with the given residue. These values
are used by matchResidue, comparing the spins with the random coil values. Mean and deviation can
be omitted, in which case the value for the given atom label is removed from the residue.

unassi gnSpi n

Params: Spin

Returns: none.

Removes the given spin from its previously assigned spin system, if it has one. Otherwise the
execution is aborted with an error.

unassi gnSyst em

Param: SpinSystem

Returns: none.

Unassigns the given spin system from the previously assigned residue. For consistency reasons, the
whole fragment, to which this spin system belongs, is unassigned. If there was no assignment, the
execution is aborted with an error.

unl i nkSpi ns

Param: Spin, Spin

Returns: none

If the two spins were linked, the function removes the corresponding SpinLink from the project.
Nothing happens, when the spins were not linked.

unl i nkSyst ens

Param: SpinSystem, SpinSystem
Returns: none.
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This function unlinks the two spin systems, i.e. the fragment is cut between the systems. The residue
assignments of the spin systems remain the same after the cut. If the systems were not linked,
execution is aborted with an error.

Class ProtonList

This class can be used to load and save XEASY proton list files. It is like this possible to program
custom selections of the spins to be written (e.g. using spins with -1 offset from neighbour spin
systems when the corresponding local spin is missing). The following example shows how to open and
iterate a protonlist, whose path can be selected in a file dialog.

pl = spec. openProtonLi st ( dl g. get OpenFi | eName() )
for i =1, pl:getCount() do

print( pl:getAtom i ) )
end

get At om

Params: number (index)
Returns: number (spin ID), number (shift), string (atom label), number (system ID)

get Count

Params: none.
Returns: number (the number of atoms in the list)

isvalid

Params: number (index)

Returns: boolean

An entry in the proton list is considered as invalid if its spin ID equals to -9999 and its shift value to
999. This is just by convention, originally defined in XEASY and DYANA.

saveToFi |l e

Params: string (file path)

Returns: none.

This function tries to write the proton list to the file with the given path. If the file cannot be written, the
function is aborted with an error. Keep in mind that existing files with the same path will be overwritten.

set At om

Params: number (index), number (spin ID), number (shift), string (atom label), number (system ID)
Returns: none

Class PushButton

PushButton inherits all features of Button. You can set a Lua function as a callback, to be executed
when a user presses the button.

set Def aul t

Params: boolean (default true)
Returns: none.

O 2003 by DATONAL AG Al rights reserved Page 61/104



The CARA/Lua Programmers Manual NMR.014 Version 0.5x

Sets this button to be the default button of the dialog box, i.e. its callback is executed when the user
presses the RETURN key.

set Fl at

Params: boolean (default true)
Returns: none
If true, the button is drawn without a border.

set On

Params: boolean (default true)
Returns: none
Set the button to the "pressed"” state. Only useful for toggle buttons (see setToggleButton).

set Popup

Params: PopupMenu
Returns: none
Set the popup menu to be opened, when the user presses this button.

set Toggl eButt on

Params: boolean (default true)

Returns: none

If true, the button has to states, either up or down. If false, the button has no states, i.e. goes
automatically up if the user releases the mouse.

Class RadioButton

This class inherits all features of Button. RadioButtons are useful as child widgets of ButtonGroup,
where they can represent mutually exclusive options.

f* First
" Second
= Third

i sChecked

Params: none
Returns: boolean

set Checked

Params: boolean (default true)
Returns: none
If this button is part of a ButtonGroup, the other buttons of the group are automatically unchecked.

Class Record

A record is a flexible, persistent data structrure exclusively available to Lua programmers. They can be
used to build hierarchies or networks of data objects, which are automatically saved and loaded with
the CARA repository. You can use records to build your own "repositories”, containing which ever
objects you want to manage.

Each record is identified by an OID (object identity), which is a number greater than zero,
automatically and invariably set by CARA when creating the record (see Repository:createRecord).

As with all other classes you can set and read arbitrary attributes on records. All attributes (also the
ones of objects of other classes) can contain a reference to a Record. Technically, an OID is stored in

O 2003 by DATONAL AG Al rights reserved Page 62/104



The CARA/Lua Programmers Manual

NMR.014 Version 0.5x

an attribute. CARA does the conversion between OIDs and references automatically, invisible to the
programmer (invalid OIDs are mapped to nil). In fact you normally should never get in contact with
OIDs, but they are there anyway.

getAttr

With this function the attributes of this object can be accessed. These are the attributes also visible
from within the CARA user interface (using "Edit Attributes..." or "Open Object Table...").

Parameters
| Nr. [ Type | Opt. | Description
| 1 [string \ | The name of the attribute

Return Values

Nr. | Type

| Opt. | Description

1 |basic types, Record

\ | The value of the attribute or nil, if the attribute is not defined.

See Also
setAttr

getAttrs

Params: none.
Returns: Table[ string (attribute name), basic type or Record (value) ]
Use this function to get a table containing all attributes (i.e. fields) of this Record.

getld

Params: none.
Returns: number (OID)

setAttr

With this function the attributes of this object can be written. These are the attributes also visible from
within the CARA user interface (using "Edit Attributes..." or "Open Object Table..."). If the attribute is
read-only, execution is aborted with an error. If the second parameter is omitted, the attribute is set to
nil, i.e. it is removed from the object.

Parameters
| Nr. [ Type | Opt. | Description
1 |string The name of the attribute
2 | basic types, Record X | The value to be assigned to the attribute.

Return Values
None.

See Also
getAttr

Class Repository

There is exactly one repository in each running instance of CARA. This repository is accessible to Lua
by means of the global variable called car a. Whenever the user creates or opens another repository,
this variable is automatically updated accordingly.

In the following example we get a reference to a project called "test".
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p = cara:getProject( "test" )

cr eat eRecord

Params: none

Returns: Record

This function creates a new persistent Record within the current repository. You can set or read
attributes of this records. They are automatically saved with the repository and available next time you
open it. CARA manages record identity using Object IDentities (OID), which are positive numbers
starting from one. Whenever you "store" a Record into an attribute of an object, its OID is actually
stored. But you don't even notice this, since CARA does the translation from OID to Record reference
(and vice versa) automatically.

getAttr

With this function the attributes of this object can be accessed. These are the attributes also visible
from within the CARA user interface (using "Edit Attributes..." or "Open Object Table...").

Parameters
| Nr. [ Type | Opt. | Description
| 1 [string \ | The name of the attribute

Return Values

| Nr. [ Type | Opt. | Description
| 1 |basic types, Record | | The value of the attribute or nil, if the attribute is not defined.
See Also

setAttr

get Aut hor

Params: none.
Returns: string
This function returns the author attribute of the repository (identical to getAttr( "Author" ) );

get Proj ect

Params: string (optional project name)

Returns: Project

This function tries to find a project with the given name (case sensitive). If it finds one, it will be
returned (nil otherwise). The name parameter can be left out in case where the repository only
contains one project.

get Proj ects

Params: none
Returns: Table[ string (project name), Project ]
Returns an array containing all projects of the repository, indexed by project name.

get Record

Params: OID

Returns: Record or nil

This function simply returns nil, if a Record with the given OID is not part of the repository (e.g. when
you removed it before).
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get Records

Params: none.
Returns: Table[ number (OID), Record ]
Returns a list of all records of the repository.

get Resi dueType

Params: string (short name)
Returns: ResidueType or nil

get Resi dueTypes

Params: none
Returns: Table[ string (name), ResidueType ]
Returns an array containing all residue types of the repository, indexed by name.

get Spect rumlype

Params: string (name)
Returns: SpectrumType or nil

get Spect runilypes

Params: none
Returns: Table[ string (name), SpectrumType ]
Returns an array containing all spectrum types of the repository, indexed by name.

get Syst eniTypes

Params: none
Returns: Table[ number (ID), SystemType ]
Returns an array containing all system types of the repository, indexed by ID number.

r enoveRecord

Params: Record
Returns: none

Removes the given Record from the repository. Nothing happens, if the Record was not part of the

repository. As soon as a Record is removed, it is still alive but useless.

setAttr

With this function the attributes of this object can be written. These are the attributes also visible from
within the CARA user interface (using "Edit Attributes..." or "Open Object Table..."). If the attribute is
read-only, execution is aborted with an error. If the second parameter is omitted, the attribute is set to

nil, i.e. it is removed from the object.

Parameters
| Nr. [ Type | Opt. | Description
1 |string The name of the attribute
2 | basic types, Record X | The value to be assigned to the attribute.

Return Values
None.

See Also
getAttr
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Class Residue

getAttr

With this function the attributes of this object can be accessed. These are the attributes also visible
from within the CARA user interface (using "Edit Attributes..." or "Open Object Table...").

Parameters
| Nr. [ Type | Opt. | Description \
| 1 [string \ | The name of the attribute \

Return Values

| Nr. [ Type | Opt. | Description \
| 1 |basic types, Record | | The value of the attribute or nil, if the attribute is not defined. \
See Also

setAttr

getld

This function returns the identification number of the given object. This number is automatically
assigned by CARA when creating the object. It is displayed in the user interface and saved in the
CARA file. Identification numbers are greater than zero.

Parameters
None.

Return Values

| Nr. [ Type | Opt. | Description \
" 1 [number [ | The ID number of the given object, unique within class/repository |
get Pred

Params: none.
Returns: Residue or nil.
This function returns the predecessor of the residue in the sequenc (to N-terminus), if it has one.

get Succ

Params: none.
Returns: Residue or nil.
This function returns the successor of the residue in the sequence (to C-terminus), if it has one.

get System

Params: none.
Returns: SpinSystem or nil.
This function returns the assigned SpinSystem (see Project:assignSystem), if it has one.

get Type

Params: none.
Returns: ResidueType (never nil)

get Val ue

Params: string (atom label)
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Returns: number (mean value), number (deviation value)

setAttr

With this function the attributes of this object can be written. These are the attributes also visible from
within the CARA user interface (using "Edit Attributes..." or "Open Object Table..."). If the attribute is
read-only, execution is aborted with an error. If the second parameter is omitted, the attribute is set to
nil, i.e. it is removed from the object.

Parameters
| Nr. [ Type | Opt. | Description
1 |string The name of the attribute
2 | basic types, Record X | The value to be assigned to the attribute.

Return Values
None.

See Also
getAttr

Class ResidueType

get At om

Params: string (atom name)
Returns: Atom or nil.

get At onGr oup

Params: string (atom group name)
Returns: AtomGroup or nil

get At ona oups

Params: none.
Returns: Table[ string (atom group name), AtomGroup ]

get At ons

Params: none
Returns: Table[ string (atom name), Atom ]

getAttr

With this function the attributes of this object can be accessed. These are the attributes also visible
from within the CARA user interface (using "Edit Attributes..." or "Open Object Table...").

Parameters
| Nr. [ Type | Opt. | Description
| 1 [string \ | The name of the attribute

Return Values

| Nr. [ Type | Opt. | Description
| 1 |basic types, Record | | The value of the attribute or nil, if the attribute is not defined.
See Also

setAttr
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getld

This function returns the identification number of the given object. This number is automatically
assigned by CARA when creating the object. It is displayed in the user interface and saved in the
CARA file. Identification numbers are greater than zero.

Parameters
None.

Return Values

| Nr. [ Type | Opt. | Description \
" 1 [number [ | The ID number of the given object, unique within class/repository |
get Letter

Param: none.
Returns: string (the single letter name of the residue type)

get Name

Param: none.
Returns: string (the full name of the residue type)

get Short

Param: none.
Returns: string (the three letter code of the residue type, also used as unique ID)

get Syst enype

Param: none.
Returns: SystemType or nil.

setAttr

With this function the attributes of this object can be written. These are the attributes also visible from
within the CARA user interface (using "Edit Attributes..." or "Open Object Table..."). If the attribute is
read-only, execution is aborted with an error. If the second parameter is omitted, the attribute is set to
nil, i.e. it is removed from the object.

Parameters
| Nr. [ Type | Opt. | Description
1 |string The name of the attribute
2 | basic types, Record X | The value to be assigned to the attribute.

Return Values
None.

See Also
getAttr

Class ScrollView

ScrollView inherits all features of Frame. It is a container for child widgets, i.e. restricts their visibility to
the size of the ScrollView. The user can controll the visible detail by operating the scroll bars.
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addcChi | d

Params: Widget, number (pos. x, defaul 0), number (pos. y, default 0)
Returns: none

center

Params: number (pos. x), number (pos. y)
Returns: none
Adjusts the scroll bars so the given position becomes the new center of the ScrollView (if possible).

ensur eVi si bl e

Params: number (pos. x), number (pos. y)

Returns: none

Ensures, that the given position is part of the visible are. Otherwhise the scroll bars are appropriately
adjusted.

moveChi l d

Params: Widget, number (pos. x), number (pos. y)
Returns: none
Move the given child widget to the new position.

renoveChil d

Params: Widget
Returns: none

resi zeContents

Params: number (width), number (height)

Returns: none

Sets the size of the scroll pane. If the pane becomes larger than the size of the ScrollWidget, scroll
bars are automatically shown (and vice versa).

scrol | By

Params: number (delta x), number (delta y)
Returns: none

scroll To

Params: number (pos. x), number (pos. y)
Returns: none
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set Cal | back

See Widget:setCallback(). The following events and callback functions are supported:

gui.event.Scrolled function( self, x, y) Params: ScrollView, number, number
Returns: none

Class SlicePlot

A SlicePlot is used to draw slices according to the given Buffer to a Canvas or a Painter. It is created
by dlg.createSlice. It is - like an Image - an autonomous object which can be drawn on a Canvas or
Painter with the drawContour method. The object can be reused for different drawings. Changes made
to SlicePlot do not affect already commited drawings (see Canvas:commit).

spec = cara:getProject():getSpectrun( 3 )
buf = spec:getSlicePpm 1, 10, 7, 128, 116 )
c = dlg.createSlice( 1, buf )

cv = dl g.createCanvas()

cv: begi n()

cv:drawslice( ¢, 30, 40, 200, 200 )
cv:setPen( "blue", 1)

cv: drawRect ( 30, 40, 200, 200 )

cv:conmt()

get Di nensi on

Params: none
Returns: number (dim. 1 or 2)

get M nMax

Params: none
Returns: number (minimal amplitude), number (maximal amplitude)

recal cM nivax

Params: none
Returns: none
Let the slice automatically determine the minimal and maximal amplitude (from the given Buffer).

set Aut oScal e

Params: boolean (auto-scale, default true), boolean (auto-center, default false)

Returns: none

If auto-scale is true, the diagram automatically scales the maximum and minimum amplitudes to the
given screen space. If auto-center is true, the zero-line is kept in the middle of the given screen space.
If auto-scale is false, the diagram is scaled according to the values given by setMinMax.

set Buf f er

Params: Buffer
Returns: none
This function aborts with an error, if the given Buffer is not 1D.

set Col or

Params: string (color code)
Returns: none.
Set the color used to draw the diagram. The code has the usual format ("#RRGGBB", etc.).
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set M nMax

Params: number (minimum amplitude), number (maximum amplitude)
Returns: none

t oPoi nt

Params: number (origin on canvas), number (span on canvas), number (ppm)
Returns: number (point position of given ppm value)

t oPpm

Params: number (origin on canvas), number (span on canvas), number (point)
Returns: number (ppm value of given point position)

Class Spectrum

This class represents an NMR spectrum living in a file of the file system. It is an abstract concept,
independant of the concrete spectrum file formats (i.e. XEASY, Bruker, etc.). Spectrum data is used by
means of Buffer objects, which represent planes or slices cut out of the spectrum in arbitrary direction
and orientation. The CARA spectrum engine guarantees, that cutting always is optimally efficient,
regardless of the direction and orientation choosen.

get At

This function returns the amplitude at the given index position. The spectrum can have d dimensions.
When the position is out of valid range, the script is aborted with an error.

Parameters
| Nr. [ Type | Opt. | Description
[1..d [ number \ | Sample index 1..n for each dimension of the spectrum.

Return Values

| Nr. [ Type | Opt. | Description
| 1 [number \ | Amplitude at the given sample index.
See Also

Spectrum:getDimCount, Spectrum:getSampleCount

get At omlype

Parameters
| Nr. [ Type | Opt. | Description
| 1 [number \ | Dimension d, depending on getDimCount

Return Values

| Nr. [ Type | Opt. | Description
| 1 [string \ | Atom symbol according to periodic system of elements.
See Also

Spectrum:getDimCount

get At Poi nt

Params: Table (array of ppm values, one per dimension), boolean (folded, default false)
Returns: number (amplitude)
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get At Ppm

This function returns the amplitude at the given PPM position. The spectrum can have d dimensions.
The position can be out of the spectral width. In this case the folded value is returned.

Parameters
| Nr. [ Type | Opt. | Description
[1..d [ number \ | PPM value for each dimension of the spectrum.

Return Values

| Nr. [ Type | Opt. | Description
" 1 [number [ | Amplitude at the given PPM point.
See Also

Spectrum:getFolding

getAttr

With this function the attributes of this object can be accessed. These are the attributes also visible
from within the CARA user interface (using "Edit Attributes..." or "Open Object Table...").

Parameters
| Nr. [ Type | Opt. | Description
| 1 [string \ | The name of the attribute

Return Values

| Nr. [ Type | Opt. | Description

| 1 |basic types, Record | | The value of the attribute or nil, if the attribute is not defined.
See Also

setAttr

get Di nCount

Return Values

| Nr. [ Type | Opt. | Description
| 1 [number \ | Number of dimensions of this spectrum
getFi |l ePat h

Return Values

| Nr. [ Type | Opt. | Description
1 |string The path in the file system where the spectrum (i.e. the param
file) resides
get Fol di ng
Parameters
| Nr. [ Type | Opt. | Description
" 1 [number [ ' Dimension 1..d
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Return Values
| Nr. [ Type | Opt. | Description

1 |string The symbol representing the folding type of the dimension
(empty, "RSH" or "TPPI").

get Freq

Parameters

| Nr. [ Type | Opt. | Description
1 | number Dimension 1 to d, depending on getDimCount
2 | number Sample index 1..n

Return Values

| Nr. [ Type | Opt. | Description |
| 1 | number \ | PPM position corresponding to the given sample index \
See Also

Spectrum:getDimCount

getld

This function returns the identification number of the given object. This number is automatically
assigned by CARA when creating the object. It is displayed in the user interface and saved in the
CARA file. Identification numbers are greater than zero.

Parameters
None.

Return Values

| Nr. [ Type | Opt. | Description \
| 1 | number \ | The ID number of the given object, unique within class/repository |
get | ndex
Parameters
| Nr. [ Type | Opt. | Description
1 | number Dimension 1..d
2 | number PPM position

Return Values

| Nr. [ Type | Opt. | Description \
" 1 [number [ | Sample index corresponding to the given PPM position |
See Also

Spectrum:getDimCount

get Label
Parameters
| Nr. [ Type | Opt. | Description \
| 1 | number \ ' Dimension 1..d \
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Return Values

| Nr. [ Type | Opt. | Description
| 1 [string \ | The label associated with the spectrum dimension
get Name

Return Values

| Nr. [ Type | Opt. | Description

| 1 [string [ | The name of this spectrum (normally unique within project)

get Pl anePpm

Use this function to cut out a plane from a spectrum with d dimensions. The plane can have whatever
size or direction needed. The given PPM ranges can be reversed to flip the plane along its axis. If the
range is outside the spectral width, the buffer is filled with folded amplitudes. Please note that in all
spectrum dimensions but the two covered by the plane, the PPM ranges should in fact be PPM points
(i.e. the first and second number of the range are identical).

Parameters
| Nr. [ Type | Opt. | Description
1 | number Spectrum dim. 1..d mapped to Buffer dim. 1
2 | number Spectrum dim. 1..d mapped to Buffer dim. 2
3,4 | number PPM range of the plane in spectrum dimension 1
number PPM ranges of the plane for the other spectrum dimensions

Return Values

| Nr. [ Type | Opt. | Description
| 1 |Buffer \ | The 2D buffer containing the resulting plane
See Also

Spectrum:getDimCount

get Pl aneRange

Params: number (dim. x), number (dim. y), Table (from), Table (to), boolean (folded, default false)
Returns: Buffer

This function is similar to getPlanePpm(), but accepts two table containing the ppm ranges. Each table
contains a ppm value for each dimension of the spectrum (represented by index 1..d). The first table
contains the from-values, the second the to-values (e.g. the range of dim. 2 is given by from[2] and
to[2]). If folded=false, the parts out of spectrum are filled with zeroes.

get PpmRange

Parameters

| Nr. [ Type | Opt. | Description

| 1 | number \ ' Dimension 1..d, depending on getDimCount

Return Values

| Nr. [ Type | Opt. | Description
1 | number PPM value at sample index 0 (middle of sample)
2 | number PPM value at sample index n-1 (middle of sample)
See Also

Spectrum:getDimCount, Spectrum:getSampleCount
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get Rf Freq

Parameters

| Nr. [ Type | Opt. | Description

| 1 [number \ | Dimension 1..d, depending on getDimCount

Return Values

| Nr. [ Type | Opt. | Description

| 1 [number \ | The spectrometer frequency in MHz for the given dimension.

get Sanpl eCount

Parameters
| Nr. [ Type | Opt. | Description
| 1 | number \ ' Dimension 1..d, depending on getDimCount

Return Values

| Nr. [ Type | Opt. | Description
| 1 [number \ | Number of samples n in the given dimensions.
get Sl i cePpm

Use this function to cut out a slice from a spectrum with d dimensions. The slice can have whatever
size or direction needed. The given PPM ranges can be reversed to flip the slice along its center axis.
If the range is outside the spectral width, the buffer is filled with folded amplitudes. Please note that in
all spectrum dimensions but the one covered by the slice, the PPM ranges should in fact be PPM
points (i.e. the first and second number of the range are identical).

Parameters
| Nr. [ Type | Opt. | Description
1 | number Spectrum dim. 1..d mapped to Buffer dim. 1
2,3 | number PPM range of the slice in spectrum dimension 1
number PPM ranges of the slice for the other spectrum dimensions

Return Values

| Nr. [ Type | Opt. | Description
| 1 [Buffer \ | The 2D buffer containing the resulting plane
See Also

Spectrum:getDimCount

get Sl i ceRange

Params: number (dim. x), Table (from), Table (to), boolean (folded, default false)

Returns: Buffer

This function is similar to getSlicePpm(), but accepts two table containing the ppm ranges. Each table
contains a ppm value for each dimension of the spectrum (represented by index 1..d). The first table
contains the from-values, the second the to-values (e.g. the range of dim. 2 is given by from[2] and
to[2]). If folded=false, the parts out of spectrum are filled with zeroes.
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get Type

Return Values

| Nr. [ Type

| Opt. | Description

1

SpectrumType or nil

The associated spectrum type. Not nil for all spectra belonging

to a project (gotten by Project:getSpectrum)

setAttr

With this function the attributes of this object can be written. These are the attributes also visible from
within the CARA user interface (using "Edit Attributes..." or "Open Object Table..."). If the attribute is
read-only, execution is aborted with an error. If the second parameter is omitted, the attribute is set to

nil, i.e. it is removed from the object.

Parameters
| Nr. [ Type | Opt. | Description
1 |string The name of the attribute
2 | basic types, Record The value to be assigned to the attribute.

Return Values
None.

See Also
getAttr

Class SpectrumType

A SpectrumType specifies the characteristics of a spectrum. It defines the number, order and atom
types of dimensions. For each dimension there optionally exists a list of labels of spins to be expected.
The corresponding NMR experiment is modelled by its procedure steps. Each step can be seen as a
kind of query for the atoms of an arbitrary molecule, i.e. the SpectrumType can decide itself, which
atoms of a given molecule (modelled by ResidueType) will potentially be visible in the spectrum.

get At omlype

Params: number (dimension 1..d)
Returns: string (atom symbol)

getAttr

With this function the attributes of this object can be accessed. These are the attributes also visible
from within the CARA user interface (using "Edit Attributes..." or "Open Object Table...").

Parameters
| Nr. [ Type | Opt. | Description
| 1 [string \ | The name of the attribute

Return Values

| Nr. [ Type

| Opt. | Description

1 |basic types, Record

| The value of the attribute or nil, if the attribute is not defined.

See Also
setAttr
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get D nCount

Params: none.
Returns: number (dimension count d)

get Di mNane

Params: number (dimension 1..d)
Returns: string

get KeyLabel

Params: number (dimension 1..d)

Returns: string (spin label syntax)

If the given dimension of the spectrum type has a single label or a single final label among other draft
labels, it is returned. If there is more than one final label, nothing is returned.

get Label s

Params: number (dimension 1..d)
Returns: Table[ number (index), string (spin label syntax) ]

get Nane

Params: none
Returns: string

get St ep

Params: number (step number 1..s)

Returns: Table[ atom: string, hops: number, repeat: boolean, mean: number or nil, dev: number or nil,
dim: number or nil, name: string ]

This function returns a procedure step as a Lua table with name indizes. Example:

st = cara: get Spect runilype( "HNCA" )

t = st:getStep( 1)

print( t[ "atom ] ) -- "official" notation
print( t.hops ) -- nore handi er notation

get St epCount

Params: none.
Returns: number (humber of procedure steps s)

i sNoesy

Params: number (dimension 1..d)
Returns: boolean
If the step with the given number selects all spins of its atom type, this function returns true.

setAttr

With this function the attributes of this object can be written. These are the attributes also visible from
within the CARA user interface (using "Edit Attributes..." or "Open Object Table..."). If the attribute is
read-only, execution is aborted with an error. If the second parameter is omitted, the attribute is set to
nil, i.e. it is removed from the object.
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Parameters
| Nr. [ Type | Opt. | Description
1 |string The name of the attribute
2 | basic types, Record X | The value to be assigned to the attribute.

Return Values
None.

See Also
getAttr

Class Spin

A Spin is a one-dimensional signal, visible in a spectrum. It is yet an abstract concept, different from
the concept of peaks used in other applications so far. CARA calculates the spins visible in a given
spectrum on the fly (using the information contained in SpectrumTypes and ResidueTypes), i.e. they
are not dedicated to a certain spectrum (as it was the case in most earlier applications). Even though
you can set an individual position for each spectrum if needed (called spin alias). The identity of the
spin remains the same, even if the positions may vary with the spectra.

get At omlype

Params: none
Returns: string (atom type symbol)

getAttr

With this function the attributes of this object can be accessed. These are the attributes also visible
from within the CARA user interface (using "Edit Attributes..." or "Open Object Table...").

Parameters
| Nr. [ Type | Opt. | Description
| 1 [string \ | The name of the attribute \

Return Values

| Nr. [ Type | Opt. | Description |
| 1 |basic types, Record | | The value of the attribute or nil, if the attribute is not defined. \
See Also

setAttr

getld

This function returns the identification number of the given object. This number is automatically
assigned by CARA when creating the object. It is displayed in the user interface and saved in the
CARA file. Identification numbers are greater than zero.

Parameters
None.

Return Values

| Nr. [ Type | Opt. | Description
| 1 | number \ | The ID number of the given object, unique within class/repository |
get Label

Params: none
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Returns: string (spin label syntax)

get Li nk

Params: Spin
Returns: SpinLink or nil

get Li nks

Params: none.
Returns: Table[ number (index), SpinLink ]

get Shi ft

Params: Spectrum (optional)
Returns: number (PPM shift)

get Shifts

Params: none.

Returns: Table[ number (spectrum ID), number (PPM shift) ]

get System

Params: none.
Returns: SpinSystem or nil.

setAttr

With this function the attributes of this object can be written. These are the attributes also visible from
within the CARA user interface (using "Edit Attributes..." or "Open Object Table..."). If the attribute is
read-only, execution is aborted with an error. If the second parameter is omitted, the attribute is set to

nil, i.e. it is removed from the object.

Parameters
| Nr. [ Type | Opt. | Description
1 |string The name of the attribute
2 | basic types, Record X | The value to be assigned to the attribute.

Return Values
None.

See Also
getAttr

Class SpinLink

A SpinLink relates two arbitrary Spins and is thus used to model NOESY constraints (i.e. NOESs). For
all intra-residual spin, CARA knows which of them belong toghether to form a peak in a certain
spectrum (this is automatically calculated on the fly by means of SpectrumTypes and ResidueTypes).
CARA does not try to predict long-range spin relations, but uses the SpinLinks instead created by the
user (or a Lua script). The user creates SpinLinks by picking a peak in HomoScope and PolyScope.

get Anp

Params: Spectrum (optional)
Returns: number (amplitude)
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getAttr

With this function the attributes of this object can be accessed. These are the attributes also visible
from within the CARA user interface (using "Edit Attributes..." or "Open Object Table...").

Parameters
| Nr. [ Type | Opt. | Description
| 1 [string \ | The name of the attribute

Return Values

| Nr. [ Type | Opt. | Description

| 1 |basic types, Record | | The value of the attribute or nil, if the attribute is not defined.
See Also

setAttr

get Left

Params: none.
Returns: number (spin ID)

get R ght

Params: none.
Returns: number (spin ID)

isVisible

Params: Spectrum
Returns: boolean

setAttr

With this function the attributes of this object can be written. These are the attributes also visible from
within the CARA user interface (using "Edit Attributes..." or "Open Object Table..."). If the attribute is
read-only, execution is aborted with an error. If the second parameter is omitted, the attribute is set to
nil, i.e. it is removed from the object.

Parameters
| Nr. [ Type | Opt. | Description
1 |string The name of the attribute
2 |basic types, Record X | The value to be assigned to the attribute.

Return Values
None.

See Also
getAttr

Class SpinSystem

A SpinSystem represents a group of Spins belonging to the same molecule. It is the purpose of CARA
to support the user in detecting Spins, aggregating them in SpinSystems and finally assigning the
SpinSystems to a Residue (by first concatenating SpinSystems to fragments).
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getAttr

With this function the attributes of this object can be accessed. These are the attributes also visible
from within the CARA user interface (using "Edit Attributes..." or "Open Object Table...").

Parameters
| Nr. [ Type | Opt. | Description \
| 1 [string \ | The name of the attribute \

Return Values

| Nr. [ Type | Opt. | Description \
| 1 |basic types, Record | | The value of the attribute or nil, if the attribute is not defined. |
See Also

setAttr

get Candi dat es

Params: none.
Returns: Table[ number (index), ResidueType ]

getld

This function returns the identification number of the given object. This number is automatically
assigned by CARA when creating the object. It is displayed in the user interface and saved in the
CARA file. Identification numbers are greater than zero.

Parameters
None.

Return Values

| Nr. [ Type | Opt. | Description \
" 1 [number [ | The ID number of the given object, unique within class/repository |
get Pred

Params: none.
Returns: SpinSystem or nil.

get Resi due

Params: none.
Returns: Residue or nil.

get Spi ns

Params: none.
Returns: Table[ number (spin ID), Spin ]

get Succ

Params: none.
Returns: SpinSystem or nil.

get Syst enype

Params: none.
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Returns: SystemType or nil.

i SAccept abl e

Params: string (spin label syntax).

Returns: boolean

Use this function to check, whether a spin with the given label would be acceptable within the spin
system.

set Attr

With this function the attributes of this object can be written. These are the attributes also visible from
within the CARA user interface (using "Edit Attributes..." or "Open Object Table..."). If the attribute is
read-only, execution is aborted with an error. If the second parameter is omitted, the attribute is set to
nil, i.e. it is removed from the object.

Parameters
| Nr. [ Type | Opt. | Description
1 |string The name of the attribute
2 | basic types, Record X | The value to be assigned to the attribute.

Return Values
None.

See Also
getAttr

Class Splitter

Splitter inherits all featurs of Frame. It is used to organize its sub-widgets into panes, whose borders
can be interactively moved by the user.
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setOrientation

Params: number (either gui.Horizontal or gui.Vertical)
Returns: none

Class SystemType

A SystemType is used to classify SpinSystems and ResidueTypes. According to the process of
sequential assignment (invented by Prof. Kurt Withrich), the type of many spin systems can be
recognized as AMX etc. just by looking at the spectrum. A SpinSystem is thus assigned to the
corresponding SystemType. CARA has algorithms to match SpinSystem fragments to the sequence
by SystemTypes.
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getAttr

With this function the attributes of this object can be accessed. These are the attributes also visible
from within the CARA user interface (using "Edit Attributes..." or "Open Object Table...").

Parameters
| Nr. [ Type | Opt. | Description \
| 1 [string \ | The name of the attribute \

Return Values

| Nr. [ Type | Opt. | Description \
| 1 |basic types, Record | | The value of the attribute or nil, if the attribute is not defined. |
See Also

setAttr

getld

This function returns the identification number of the given object. This number is automatically
assigned by CARA when creating the object. It is displayed in the user interface and saved in the
CARA file. Identification numbers are greater than zero.

Parameters
None.

Return Values

| Nr. [ Type | Opt. | Description \
| 1 | number \ | The ID number of the given object, unique within class/repository |
get Name

Params: none
Returns: string (name of system type)

setAttr

With this function the attributes of this object can be written. These are the attributes also visible from
within the CARA user interface (using "Edit Attributes..." or "Open Object Table..."). If the attribute is
read-only, execution is aborted with an error. If the second parameter is omitted, the attribute is set to
nil, i.e. it is removed from the object.

Parameters
| Nr. [ Type | Opt. | Description
1 |string The name of the attribute
2 | basic types, Record X | The value to be assigned to the attribute.

Return Values
None.

See Also
getAttr

Class TabWidget

TabWidget inherits all features of Widget. It is used to organize its sub-widgets, i.e. to group them into
pages. The user can select the page displayed by clicking on the corresponting tab header.
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Base Ilnnings |Sty|e |

{* First
" Second
= Third

addTab

Params: Widget, string (header tiltle)
Returns: none

get Curr ent Page

Params: none
Returns: Widget or nil

set Cal | back

See Widget:setCallback(). The following events and callback functions are supported:

gui.event.Changed function( self, page ) Params: TabWidget, Widget
Returns: none

set Margin

Params: number (points)
Returns: none

set TabEnabl ed

Params: Widget, boolean (default true)
Returns: none

set TabPosi ti on

Params: number (use TabWidget.Top or TabWidget.Bottom)
Returns: none

setTitle

Params: Widget, string (new title)

Returns: none

The string can contain accelerator keys, e.g. "&Title". The widget switches to this page, when the user
presses ALT+T.

showPage

Params: Widget
Returns: none

Class TextView
TextView inherits all features of ScrollView. It is used to display formated HTML text to the user.
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get Text

Params: none
Returns: string (HTML text)

set Text

Params: string (HTML text)
Returns: none

Class VBox

This class inherits all features of HBox. It is used to vertically align its child-widgets.

Che

Twen
Three

Faour

Five

Class Widget

This is the root class of all GUI components of CARA/Lua. It cannot be instantiated by itself but is
implizitly present (by inheritance) whenever you instantiate a derived class.

cl ear Focus

Params: none
Returns: none
This function removes the focus from this Widget.

cl ose

Params: boolean (default true)

Returns: boolean

Closes this Widget and deletes it, if the parameter is true. If the parameter is false, the widget stays in
memory. Returns true, when the Widget was really closed, false otherwise.

NOTE: when you call this function with a false parameter on a top level window (besides Dialog), you
are responsible to later call destroy(), otherwise the hidden window stays in memory forever.

destroy

Params: none

Returns: none

The function deletes this widget. It disappears from screen (if it didn't already disappear before). The
Lua reference is still available but no longer useful.

get BgCol or

Params: none
Returns: string (color code)

get Capti on

Params: none
Returns: string
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get Dat a

Params: none
Returns: Table
Use this function to access the data table associated with this widget. Each widget has its own data
table which you can use to save arbitrary data in the widget (i.e. references to the fields of a dialog).

get FgCol or

Params: none
Returns: string (color code)

get Font

Params: none
Returns: string (font name), number (point size), boolean (bold), boolean (italic)

get FraneGeonet ry

Params: none.

Returns: number (pos. x), number (pos. y), number (width), number (height)

This function returns the position and size of this widget relative to its parent. The function considers
the complete widget, including frame and decorations.

get Geonetry

Params: none

Returns: number (pos. x), number (pos. y), number (width), number (height)

This function returns the position and size of the contents pane of this widget relative to its parent (not
considering frame and decorations).

get Maxi munti ze

Params: none
Returns: number (width), number (height)

get M ni nunti ze

Params: none
Returns: number (width), number (height)

get Par ent W dget

Params: none

Returns: Widget or nil

Each widget can have a parent widget, in which it is contained. For some widgets (e.g. Grid, HBox,
VBox) the parent is optional, in which case the widget becomes an independant top level window.

getSi ze

Params: none
Returns: number (widht), number (height)

get TopLevel W dget

Params: none
Returns: Widget or nil
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Widgets form a hierarchy. Top level widgets are the ones which don't have a parent by themselves,
but which may have many child widgets, i.e. a widget tree. When you call this function on a child
widget, it returns the root widget of this tree.

hasFocus

Params: none
Returns: boolean

hi de

Params: none.

Returns: none.

Use this function to make a widget disappear from screen without deleting it.

NOTE: when you call this function on a top level window (besides Dialog), you are responsible to later
call destroy(), otherwise the hidden window stays in memory forever.

i sActi veW ndow

Params: none

Returns: boolean

Returns true if this widget is in the active window, i.e. the window that has keyboard focus. When
popup windows are visible, this function returns true for both the active window and the popup.

i sDeskt op

Params: none

Returns: boolean

Returns true if the widget is a desktop widget, otherwise false. A desktop widget is also a top-level
widget.

i sEnabl ed

Params: none
Returns: boolean
Returns true if the widget is enabled, or false if it is disabled.

i sFocusEnabl ed

Params: none.
Returns: boolean
Returns true if the widget accepts keyboard focus, or false if it does not.

i sH dden

Params: none

Returns: boolean

Returns true if the widget is explicitly hidden, or false if it is visible or would become visible if all its
ancestors became visible.

i sMaxi m zed

Params: none

Returns: boolean

Returns true if this widget is a top-level widget that is maximized, or else false. Note that due to
limitations in some window-systems, this does not always report expected results.

i sMnimzed

Params: none
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Returns: boolean
Returns true if this widget is a top-level widget that is minimized (iconified), or else false.

i shbdal

Params: none
Returns: boolean
Returns true, if this is a modal widget, e.g. a Dialog.

i sPopup

Params: none
Returns: boolean
Returns true, if this is a popup widget, e.g. a PopupMenu.

i sTopLevel

Params: none

Returns: boolean

Returns true if the widget is a top-level widget, otherwise false. A top-level widget is a widget which
usually has a frame and a caption (title bar). Popup and desktop widgets are also top-level widgets.

A top-level widgets can have a parent widget. It will then be grouped with its parent: deleted when the
parent is deleted, minimized when the parent is minimized etc. If supported by the window manager, it
will also have a common taskbar entry with its parent. Dialog and MainWindow widgets are by default
top-level, even if a parent widget is specified in the create function.

isVisible

Params: none

Returns: boolean

Returns true if the widget itself is visible, or else false. Calling show() sets the widget to visible status if
all its parent widgets up to the toplevel widget are visible. If an ancestor is not visible, the widget won't
become visible until all its ancestors are shown. Calling hide() hides a widget explicitly. An explicitly
hidden widget will never become visible, even if all its ancestors become visible. Iconified top-level
widgets also have hidden status, as well as having isMinimized() return true. Windows that live on
another virtual desktop (on platforms that support this concept) also have hidden status.

This function returns true if the widget currently is obscured by other windows on the screen, but would
be visible if moved.

| ower

Params: none

Returns: none

Lowers the widget to the bottom of the parent widget's stack. If there are siblings of this widget that
overlap it on the screen, this widget will be obscured by its siblings afterwards

mapFr omd obal

Params: number (pos. x), number (pos. y)
Returns: number (pos. x), number (pos. y)
Translates the global screen coordinates to widget coordinates.

mapFr onPar ent

Params: number (pos. x), number (pos. y)
Returns: number (pos. x), number (pos. y)
Translates the parent coordinates to widget coordinates.
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mapTod obal

Params: number (pos. x), number (pos. y)
Returns: number (pos. x), number (pos. y)
Translates the widget coordinates to global screen coordinates.

mapToPar ent

Params: number (pos. x), number (pos. y)
Returns: number (pos. x), number (pos. y)
Translates the widget coordinates to parent coordinates.

nove

Params: number (pos. x), number (pos. y)
Returns: none
Move this widget to the given position relative to its parent (or the screen, when there is no parent).

rai se

Params: none

Returns: none

Raises this widget to the top of the parent widget's stack. If there are any siblings of this widget that
overlap it on the screen, this widget will be visually in front of its siblings afterwards.

resi ze

Params: number (width), number (height)

Returns: none

Resize the widget to the given size. The size is adjusted if it is outside the minimum or maximum
widget size.

set Acti veW ndow

Params: none

Returns: none

Sets the top-level widget containing this widget to be the active window. An active window is a visible
top-level window that has the keyboard input focus.

This function performs the same operation as clicking the mouse on the title bar of a top-level window.
On X11, the result depends on the Window Manager. If you want to ensure that the window is stacked
on top as well, call raise() in addition. Note that the window has be to visible, otherwise this function
has no effect.

On Windows, if you are calling this when the application is not currently the active one then it will not
make it the active window. It will flash the task bar entry blue to indicate that the window has done
something. This is due to Microsoft not allowing an application to interrupt what the user is currently
doing in another application.

set BgCol or

Params: string (color code)
Returns: none
Set the background color of this widget.

set Cal | back

Params: number (event id), function or nil

Returns: none

Use this function to associate a widget event (e.g. Clicked for a PushButton) with a Lua function to be
called, when the event happens. Not all widgets send the same events. Please check the descriptions
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of the individual widgets. The following example opens a top-level widget and installs a paint callback,
which draws a contour plot. The plot scales with the size of the window.

W = gui.createWdget ()
w. set Caption( "Plot Test" )
w. set BgCol or (" bl ack" )
w. show()
w:. get Dat a() . spec = cara: getProject():getSpectrunm( 3 )
w. get Dat a() . buf = w: get Data() . spec: get Pl anePpn{
1, 2, 10, 7, 128, 116 )
w. getData().c = dl g.createContour( w getData().buf )
w: set Cal | back( gui . event. Pai nt,
function( self, p)
local w, h = self:getSize()
p: drawCont our ( sel f:getData().c, 0, 0, w, h)

end )
W updat e()
set Capti on

Params: string
Returns: none
Set the window title of this widget. Has no effect, if the widget doesn't display a title bar.

set Enabl ed

Params: boolean (default true)

Returns: none

Enables widget input events if enable is true, otherwise disables input events.

An enabled widget receives keyboard and mouse events; a disabled widget does not. Note that an
enabled widget receives keyboard events only when it is in focus.

Some widgets display themselves differently when they are disabled. For example a button might draw
its label grayed out.

Disabling a widget implicitely disables all its children. Enabling respectively enables all child widgets
unless they have been explicitly disabled.

set Fi xedSi ze

Params: number (width), number (height)
Returns: none
Sets this widget to a fixed size, i.e. it will no longer dynamically adapt its size to its parent.

set Focus

Params: none
Returns: none
Gives the keyboard input focus to the widget.

set Font

Params: string (font name), number (point size), boolean (bold), boolean (italic)
Returns: none

set Maxi muntSi ze

Params: number (width), number (height)
Return: none
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After calling this function the widget will no longer automatically increasy its size above the given
values. Wenn it is a top-level widget, the user cannot extend the size of the window above the given
values.

set M ni runti ze

Params: number (width), number (height)

Return: none

After calling this function the widget will no longer automatically decrease its size under the given
values. Wenn it is a top-level widget, the user cannot reduce the size of the window below the given
values.

set Updat esEnabl ed

Params: boolean (default true)

Returns: none

Enables widget updates if enable is true, or disables widget updates if enable is false.

Calling update() and has no effect if updates are disabled. Paint events from the window system are
processed normally even if updates are disabled.

This function is normally used to disable updates for a short period of time, for instance to avoid
screen flicker during large changes.

show

Params: none
Returns: none
Shows the widget and its child widgets.

showFul | Scr een

Params: none

Returns: none

Shows the widget in full-screen mode. Calling this function has no effect for other than top-level
widgets. To return from full-screen mode, call showNormal().

Full-screen mode works fine under Windows, but has certain problems under X11.

showiVexi m zed

Params: none

Returns: none

Shows the widget maximized. Calling this function has no effect for other than top-level widgets.
On X11, this function may not work properly with certain window managers.

showM ni m zed

Params: none

Returns: none

Shows the widget minimized, as an icon. Calling this function has no effect for other than top-level
widgets.

showNor ma

Params: none

Returns: none

Restores the widget after it has been maximized or minimized. Calling this function has no effect for
other than top-level widgets.

updat e

Params: number (pos. x), number (pos. y), number (width), number (height), all optional
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Returns: none

Use this function to update the given rectangle of the widget. It will be redrawn asynchronously. If the
parameters are left out, the whole are of the widget will be redrawn.

updat eAl

Params: none
Returns: none

This function has the same effect as update() without parameters.

updat eGeonetry

Params: none.
Returns: none.
Notifies the layout system that this widget has changed and may need to change geometry.

Class WidgetStack

This class inherits all features of Frame. It is used to organize its child-widgets as a stack, while only

the top most widget is visible.

addW dget

Params: Widget
Returns: none

Adds a widget to the stack. It is initially hidden.

get TopW dget

Params: none
Returns: Widget

set TopW dget

Params: Widget
Returns: none

Puts the given widget on top of the stack and thus makes it visible.

Library dlg

begi nPr ogr ess

This function opens the progress dialog, showing a progress bar to the user and giving him the
possibility to cancel the execution. Use ist whenever the execution of a function is expected to last for

more than a few seconds.

This function can be called recursively by more than one function. The first caller determines the title

of the dialog.

Parameters

| Nr. [ Type | Opt. | Description
1 |string X | Sets the caption of the progress dialog
2 |string X | Sets the label text above the progress bar
3 |string X | Sets the text of the cancel button

Return Values

None.
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Example
dl g. begi nProgress( "Testing Progress..." )
max = 10000000
for i =1, max do
if math.nmod( i, 1000 ) == 0 then
dl g. updat eProgress( 100 * i / nax )
end
end

dl g. endPr ogress()

See Also
endProgress, updateProgress

cr eat eCanvas

This function opens a new canvas window and returns the object reference to the caller. You can open
as many canvasses as you need. If you save the reference in a global variable, the canvas can even
be reused by different scripts. Please note that the reference becomes invalid (nil) as soon as the user

closes the canvas window. There is no way to close the canvas window programmatically.

Parameters
None.

Return Values

| Nr. [ Type | Opt. | Description
| 1 [Canvas [ | A new Canvas ready to be drawn on
See Also

Class Canvas

cr eat eCont our

Params: Buffer
Returns: ContourPlot
This function aborts with an error, if the given Buffer is not 2D.

createl con

Params: string (XPM format icon)
Returns: Icon
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xpm= [[/* XPM */
"16 16 7 1"

"# ¢ #000000"

"b c #ffffff"
¢ #000000"
c #404000"
¢ #c0c000"
c #ffffcoO"
¢ None"

. #. #Ha#t#. ... "
Y. #b#bbba##. . "
" . ...#b#bbbabbb#."
" ... #b#bba##bb#. . "
" .. #b#abb#bb##. .. "
" #at#taab#bbbab##. "
" #a#taaat#tbcbbbbbb#"
"#ccdc#bcbbcbbb#. "
" ##tc#bcbbcabb#. . "
"...#acbacbbbe..."
. . #faaaacaba#...."

1]

icon = dlg.createlcon( xpm)

cv = dl g. createCanvas()
cv: begi n()

cv:draw con( icon, 30, 30 )

cv:conmt()

This example script opens a canvas ans displays the following icon: &
Please note that the above format is critical, also the /* XPM */ and the quotation marks. Otherwise the
icon cannot be loaded and the function is aborted with an error.

createSlice

Params: number (dimension 1 or 2), Buffer (optional, 1D required)

Returns: SlicePlot

doscri pt

This function tries to comile and execute the script referenced by name. When there are compilation or
runtime errors, the execution of the caller is aborted with an error message printed to the terminal.
Take care that you don't call scripts recursively, otherwise a stack overflow error occurs.

Contrary to require, this function always executes the referenced script (not only once).

Parameters
| Nr. [ Type | Opt. | Description
1 |string Name of the script to be executed. Must be a script within the

repository currently open.

Return Values
None.

See Also
require, dofile in Lua base library
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endPr ogr ess

This function closes the progress dialog. You have to explicitly call it after a beginProgress, unless the
user pressed Cancel, in which case endProgress is internally called and the execution of the script is

aborted with an error message.
This function can be called recursively by more than one function. It should be called as many times

as beginProgress.

Parameters
| Nr. [ Type | Opt. | Description
1 |boolean x | Kills the progress dialog, regardless whether beginProgress was

called recursively.

Return Values

None.

See Also
beginProgress, updateProgress

getCurrentDir

This function gives access to the application wide variable, which is automatically updated to the
directory where the user selected the last file from.

Parameters
None.

Return Values

| Nr. [ Type | Opt. | Description
| 1 [string [ | The directory last set by CARA or setCurrentDir
See Also

setCurrentDir

get Deci na

This function displays a modal input dialog, where the user can enter a decimal number. The number
entered by the user is returned to the calling function.

Parameters
| Nr. [ Type | Opt. | Description
1 |string X | The title of the input dialog
2 |string X | An optional message text displayed on the dialog
3 | number X | The default value to be displayed on the dialog

Return Values

Nr. | Type

| Opt. | Description

1 [ number or nil

| The number entered by the user or nil if he pressed cancel

See Also
getText, getinteger, getSymbol

get | nt eger

This function displays a modal input dialog, where the user can enter an integer number. The number
entered by the user is returned to the calling function.
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Parameters
| Nr. [ Type | Opt. | Description
1 |string X | The title of the input dialog
2 |string X | An optional message text displayed on the dialog
3 | number X | The default value to be displayed on the dialog

Return Values

| Nr. [ Type | Opt. | Description
1 | number or nil \ | The number entered by the user or nil if he pressed cancel
Example

local id = dlg.getlnteger( "Select Peaklist",
"Pl ease enter a valid peaklist ID:" )

if id==nil then
return

end

See Also
getText, getDecimal, getSymbol

get OpenFi | eNane

This function displays a modal file selector dialog. The user can navigate the file system and select a
file. The dialog starts at the directory given by getCurrentDir.

Parameters
| Nr. [ Type | Opt. | Description
1 |string X | The title of the file dialog
2 |string X | The filter pattern to restrict the selection to files of a certain
ending (optional all files)

Return Values

| Nr. [ Type | Opt. | Description
| 1 |string or nil \ | The path to the file the user selected or nil if he pressed cancel
See Also

getSaveFileName, getCurrentDir

get SaveFi | eNane

This function displays a modal file selector dialog. The user can navigate the file system, select the
target directory and specify a file name. The dialog starts at the directory given by getCurrentDir.

Parameters
| Nr. [ Type | Opt. | Description
1 |string X | The title of the file dialog
2 |string X | The filter pattern to restrict the selection to files of a certain
ending (optional all files)

Return Values

| Nr. [ Type | Opt. | Description

1 [string or nil [ | The path to the file the user selected or nil if he pressed cancel
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See Also
getOpenFileName, getCurrentDir

get Synbol

This function displays a modal input dialog, where the user can select a text string from a list. The
string selected by the user is returned to the calling function.

Parameters
| Nr. [ Type | Opt. | Description
1 |string The title of the input dialog
2 |string An optional message text displayed on the dialog
3..n | string X | The strings to be displayed in the list, where the user can select
from
Return Values
| Nr. [ Type | Opt. | Description
1 [string or nil \ | The string selected by the user or nil if he pressed cancel

See Also
getinteger, getDecimal, getText

get Text

This function displays a modal input dialog, where the user can enter a text string. The string entered
by the user is returned to the calling function.

Parameters
| Nr. [ Type | Opt. | Description
1 |string X | The title of the input dialog
2 |string X | An optional message text displayed on the dialog
3 |string X | The default string value to be displayed on the dialog

Return Values

| Nr. [ Type | Opt. | Description
1 [string or nil \ | The string entered by the user or nil if he pressed cancel
See Also

getinteger, getDecimal, getSymbol

| oadl con

Params: string (file path), string (format, optional)
Returns: Icon

| oadl mage

Params: string (path to image file), string (optional, format string)

Returns: Image

Use this function to load a bitmap image from a file. The function automatically recognizes the format
of the image file. You can support the guess by providing a format symbol like "JPEG". The following
formats are supported: PNG, BMP, XBM, XPM, PNM and JPEG.

| ogError

This function accepts a message argument and puts it as error in the message log. The user can
check the message log by selecting the corresponding category in the CARA explorer.
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Parameters
| Nr. [ Type | Opt. | Description
| 1 [string \ | Message to be displayed in the log

Return Values

None.

See Also

loginfo, logWarning

| ogl nfo

This function accepts a message argument and puts it as information in the message log. The user
can check the message log by selecting the corresponding category in the CARA explorer.

Parameters
| Nr. [ Type | Opt. | Description
| 1 [string \ | Message to be displayed in the log

Return Values

None.

See Also

logError, logWarning

| og\War ni ng

This function accepts a message argument and puts it as warning in the message log. The user can
check the message log by selecting the corresponding category in the CARA explorer.

Parameters
| Nr. [ Type | Opt. | Description
| 1 [string \ | Message to be displayed in the log

Return Values

None.

See Also

loginfo, logError

require

This function tries to comile and execute the script referenced by name. When there are compilation or
runtime errors, the execution of the caller is aborted with an error message printed to the terminal.
Take care that you don't call scripts recursively, otherwise a stack overflow error occurs.

Contrary to doscript, this function executes the referenced script only once (and again whenever it
changed). This function thus is suited to decompose large applications into separate scripts (which
can be seen as "script libraries").

Parameters
| Nr. [ Type | Opt. | Description
1 |string Name of the script to be executed. Must be a script within the

repository currently open.

Return Values

None.
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See Also
doscript, require in Lua base library

sel ect Col or

Params: string (optional, color code)

Returns: string or nil (color code)

Use this dialog to interactively select a color. You can preset the selected color by providing a
parameter. If the dialog is left by Cancel, the return value is nil.

sel ect Font

Params: string (hame), number (point size), boolean (bold), boolean (italic). Params are optional.
Returns: string (name), number (point size), boolean (bold), boolean (italic), or all nil.

Use this dialog to interactively select a font. You can preset the selected font by providing all four
parameters (either all or none). If the dialog was left with Cancel, all four return values are nil.

setCurrentDr

This function allows to explicitly preset the application wide variable, which is automatically updated to
the directory where the user selected the last file from.

Parameters
| Nr. [ Type | Opt. | Description \
| 1 [string \ | A string representing a directory \

Return Values
None.

See Also
getCurrentDir

showEr r or

This function displays a modal error dialog to the user. The dialog can have one to three buttons,
whose labels can be specified as parameters of the function (default is one OK button).

Parameters
| Nr. [ Type | Opt. | Description
1 |string The title of the dialog
2 |string The message text to be displayed on the dialog
3 |string X | The label text on button 1 (left)
4 | string X | The label text on button 2 (middle)
5 |string X | The label text on button 3 (right)
Return Values
| Nr. [ Type | Opt. | Description \
| 1 | number \ | The butten pressed by the user: 1, 2 or 3 \
Example
dl g. showkrror( "Sel ect Peaklist", "Unknown peaklist" )
See Also

showlnfo, showWarning
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show nf o

This function displays a modal information dialog to the user. The dialog can have one to three
buttons, whose labels can be specified as parameters of the function (default is one OK button).

Parameters
| Nr. [ Type | Opt. | Description
1 |string The title of the dialog
2 |string The message text to be displayed on the dialog
3 |string X | The label text on button 1 (left)
4 | string X | The label text on button 2 (middle)
5 |[string X | The label text on button 3 (right)
Return Values
| Nr. [ Type | Opt. | Description
| 1 | number \ | The butten pressed by the user: 1, 2 or 3
See Also

showError, showWarning

showMar ni ng

This function displays a modal warning dialog to the user. The dialog can have one to three buttons,
whose labels can be specified as parameters of the function (default is one OK button).

Parameters

| Nr. [ Type | Opt. | Description
1 |string The title of the dialog
2 |string The message text to be displayed on the dialog
3 |string X | The label text on button 1 (left)
4 | string X | The label text on button 2 (middle)
5 |string X | The label text on button 3 (right)

Return Values

| Nr. [ Type | Opt. | Description

" 1 [number [ | The butten pressed by the user: 1, 2 or 3

See Also

showError, showlInfo

updat ePr ogr ess

Call this function to update the progress bar. Whenever you call this function (and only then), the

system checks whether the user pressed Cancel. In this case, the execution is aborted and an error is
thrown.
This function can be called recursively by more than one function. The most recent caller determines
the progress value and label text.

Parameters
| Nr. [ Type | Opt. | Description
1 |number X | A percent value (0..100) expressing the progress of the
calculation, i.e. the elapsed time.
2 |string X | Sets the label text above the progress bar

Return Values

None.
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See Also
beginProgress, endProgress

Library gui

creat eButtonG oup

Params: Widget (parent), string (opt. title), number (opt. column count, default 1)
Returns: ButtonGroup

cr eat eCheckBox

Params: Widget (parent), string (optional, label)
Returns: CheckBox

cr eat eConboBox

Params: Widget (parent)
Returns: ComboBox

createDi al og

Params: Widget or nil (parent)
Returns: Dialog

creat eFrane

Params: Widget or nil (parent)
Returns: Frame

create@id

Params: Widget or nil (parent), number (column count), boolean (vertical, optional, default true)
Returns: Grid

cr eat eG oupBox

Params: Widget (parent)
Returns: GroupBox

cr eat eHBox

Params: Widget or nil (parent)
Returns: HBox

cr eat eLabel

Params: Widget (parent), string (optional text)
Returns: Label

creat eLi neEdi t

Params: Widget (parent)
Returns: LineEdit

cr eat eLi st Vi ew

Params: Widget (parent) or nil
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Returns: ListView

cr eat eMai nW ndow

Params: none
Returns: MainWindow

createMul ti Li neEdit

Params: Widget (parent)
Returns: MultiLineEdit

cr eat ePopupMenu

Params: Widget (parent)
Returns: PopupMenu

creat ePushButt on

Params: Widget (parent), string (caption, optional)
Returns: PushButton

cr eat eRadi oButt on

Params: Widget (parent), string (caption, optional)
Returns: RadioButton

createScrol | Vi ew

Params: Widget (parent) or nil
Returns: ScrollView

createSplitter

Params: Widget (parent)
Returns: Splitter

creat eTabW dget

Params: Widget (parent) or nil
Returns: TabWidget

creat eText Vi ew

Params: Widget (parent)
Returns: TextView

cr eat eVBox

Params: Widget (parent) or nil
Returns: VBox

creat eW dget

Params: Widget (parent) or nil
Returns: MyWidget
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creat eW dget St ack

Params: Widget (parent)
Returns: WidgetStack

get Cur sor Pos

Params: none.

Returns: number (pos. x), number (pos. y)

This function returns the current position of the mouse cursor in global coordinates (i.e. 0/0 is at the
upper left corner of the screen). Use Widget:mapFromGlobal to project the position on a window.

Library spec

conposelabel

Params: string (atom label), number (offset), number (state: Draft..0, Assigned..1, Finalized..2)
Returns: string (spin label syntax)

cr eat eExperi nent

Params: SpectrumType (optional), ResidueType (optional)

Returns: Experiment

This function creates a new Experiment object. The path table is not calculated unless both spectrum
and residue type are specified (can also be done later).

cr eat ePeaklLi st

Params: string (atom type dim. 1), ..., string (atom type dim. d )
Returns: PeakList

creat eProt onlLi st

Params: number (atom count)

Returns: ProtonList

Use this function to create a proton list with a given number of entries. This number cannot be
changed afterwards. The atoms are initialized to "invalid" (but legal) values.

deconposelLabel

Params: string (spin label syntax)
Returns: string (atom label), number (offset), number (state: Draft..0, Assigned..1, Finalized..2)

openPeakLi st

Params: string (file path to XEASY peak list)
Returns: PeakList
This function aborts with an error, if the peaklist cannot be loaded.

-- Load a Peaklist with a File Sel ector
pl = spec. openPeakLi st ( dl g. get OpenFi | eNane( "Load Peaklist",
"Peaklist (*.peaks)" ) )

openPr ot onLi st

Params: string (file path)
Returns: ProtonList
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Tries to parse a proton list from a file with the given path. The function aborts with an error, when the
file could not be opened or had a syntax error.

openSpect rum

Params: string (file path to spectrum)

Returns: Spectrum

This function aborts with an error, if the spectrum cannot be loaded. The spectrum type is
automatically determined from the file ending. CARA 1.0 RC4 supports XEASY and Bruker spectrum
formats.

Library xml

cr eat eDocument

Params: string (optional)

Returns: DomDocument

Use this function to create a new XML tree as a DOM (Document Object Model, a W3C standard)
document. The optional parameter controls the name of the root element (see
DomDocument:getDocumentElement). When it is left out, the root element gets the name "untitled".

openDocunent

Params: string

Returns: DomDocument

With this function you can open an XML file and parse its contents to a DomDocument. The function
aborts with an error, if it could not open the file or there were parsing errors. No consistency checks
are made besides the "well formdness" check of the XML syntax. Syntax errors are reported to the
shell where CARA was started from.

par seDocunent

Params: string (XML syntax)

Returns: DomDocument

This function creates a DomDocument by parsing the XML string given as parameter. If the string
contains syntax errors, the function aborts with an error. No consistency checks are made besides the
"well formdness" check of the XML syntax. Syntax errors are reported to the shell where CARA was
started from.
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